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1. Ceneral

I nformati on

date: 02-DEC-2003
Substance I D. 2163-42-0

1.0.1 Applicant and Company Information

Nane:
Cont act
Street:
Town:
Country:

Per son:

26-NOV-2003

Lyondel | Chenical Co.

Dr Marcy | Banton Dat e:

One Houston Center, Suite 1600, 1221 MKinney Street
Houst on, Texas, TX 77010

Uni ted States

1.0.2 L ocation of Production Site, Importer or Formulator

1.0.3 Identity of Recipients

1.0.4 Details on Category/Template

1.1.0 Substance I dentification

| UPAC Narme:
Mol . For mul a:
Mol . Wi ght:

Remar k:
26- NOV-2003

2- met hyl -1, 3-pr opanedi ol

C4 H10 O2

90

ELI NCS No. 412-350-5

1.1.1 General Substance | nfor mation

Purity type:
Subst ance type:
Physi cal
Purity:
Col our:
Gdour :

Reliability:
26-NOV- 2003

1.1.2 Spectra

Type of spectra:

Met hod:

stat us:

typi cal for marketed substance
organic

liquid

>= 98 - %ww

Clear, colorless

Little or no odor

(2) wvalid with restrictions
(25) (26) (27)

other: UV-VIS absorption spectra

The W-VIS absorption spectrumof 0.6 nol/I MP Diol dycol

was determ ned under neutral (water), acidic (water:HC ;
0.1N) and al kaline (water:NaCH, 0.1N) conditions at 25
degrees C.
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date: 02-DEC-2003
1. General Information Substance I D: 2163-42-0

Met hod: OECD Cuideline No. 101 (1981) UV-VIS absorption
spectra
Resul t: Under neutral conditions, absorbance was present bel ow 300

nm however no absorbance maxi na coul d be detern ned.

Under acidic conditions, one absorbance maxi num was
determi ned at 209 nmwith a nolar absorption coefficient of
1.81 1/(ml x cm.

Under al kal i ne conditions, absorbance was present bel ow 300
nm however no absorbance maxi ma coul d be determ ned.
Test subst ance: Identification: MP Diol dycol
CAS No: 2163-42-0
Sour ce: ARCO Cheni cal Conpany, Newt own Square, PA, USA
Description: clear liquid
Lot No: 20609- A
Purity: 99%
Storage conditions: Roomtenperature, tightly closed
container in the dark
Reliability: (1) wvalid without restriction
Report available for review G.P-conpliant guideline study.
24-JUL-2003 (38)

1.2 Synonyms and Tradenames

MP Di ol
Remar k: St andard nmarketed product
Reliability: (2) wvalid with restrictions
Conpany literature
28-JUL-2003 (26) (27)
MP Diol LO
Remar k: Low odor product
Reliability: (2) wvalid with restrictions
Conpany literature
28-JUL-2003 (25)
1.3 Impurities
Purity type: typi cal for marketed substance
CAS- No: 149- 31-5
El NECS- Nane: 2- et hyl -1, 3-pent anedi ol
Contents: <=2 - %ww
28-JUL-2003 (27)

1.4 Additives
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date: 02-DEC-2003

1. General Information Substance I D: 2163-42-0

1.5 Total Quantity

Remar k:

02- DEC-2003

1.6.1 L abelling

1.6.2 Classification

1.6.3 Packaging

1.7 Use Pattern

Renmar k:

2- Met hyl -1, 3-propanedi ol (CAS No. 2163-42-0) is manufactured
by hydrofornylation of allyl alcohol (2-propen-1-ol, CAS
107-18-6) with carbon nonoxi de and hydrogen to the

i nt ermedi at e hydr oxynet hyl propi onal dehyde, foll owed by

hydr ogenati on.

It is produced by Lyondell Chem cal Company at sites in the US
and the Netherlands, and marketed under the commercial trade
name of MPDiol G ycol.

A second nmanufacturer of 2-nethyl-1, 3-propanediol, Dairen,
operates in Taiwan.

The total annual production of 2-methyl-1, 3-propanediol in the
US and Europe is estimated to be 50 million pounds.

2- Met hyl -1, 3-propanedi ol (MPDiol Gycol) is used as a sol vent
glycol (~25% in personal care products (neutralizer,

enol lient, emulsifier, and hunmectant) as well as in the

manuf acture of resins and coatings (~75% . In the latter
application, the two primary hydroxyl groups react with acids
and acid anhydrides to yield polyesters.

2- Met hyl -1, 3-propanedi ol (MPDi ol ® A ycol) polyesters fornmed by
the reaction of 2-nethyl -1, 3-propanediol with aromatic acids

(i sophthalic, terephthalic, and phthalic anhydride) result in
hard, unsaturated polyester resins, which are used in
applications such as bathroom countertops and tubs, as well as
boat manufacture.

2- Met hyl -1, 3-propanedi ol (MPDi ol ® G ycol) polyester polyols,
which are formed by reaction with acids such as adipic acid,
are used in pol yurethane fornul ations for the coatings

i ndustry.
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date: 02-DEC-2003
1. General Information Substance I D. 2163-42-0

02- DEC-2003

1.7.1 Detailed Use Pattern

1.7.2 M ethods of Manufacture

1.8 Requlatory Measures

1.8.1 Occupational Exposurel imit Values

1.8.2 Acceptable Residues L evels

1.8.3 Water Pollution

1.8.4 Major Accident Hazards

1.8.5 Air Pollution

1.8.6 Listings e.q. Chemical Inventories

1.9.1 Degradation/Transformation Products

1.9.2 Components

1.10 Sourceof Exposure

1.11 Additional Remarks
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date: 02-DEC-2003
1. General Information Substance I D: 2163-42-0

1.12 Last Literature Search

1.13 Reviews
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2. Physico-chen ca

date: 02-DEC-2003

Dat a Subst ance ID: 2163-42-0

2.1 M elting Point

Val ue

Vet hod:
Year :
GLP:
Test substance:

Vet hod:

Resul t:

Test substance:

Concl usi on:

Reliability:

08- NOV-2003

2.2 Boiling Point

Val ue
Deconposi tion

Met hod:
Year :
GLP:
Test substance:

Met hod:

Resul t:

Test substance:

< -54 degree C

Directive 84/449/EEC, A1l
1993
yes
as prescribed by 1.1 - 1.4

"Melting point/nelting range"

The test substance was cool ed from anbi ent tenperature

(approx. 20 degrees C) and the tenperature recorded at
intervals of 30 s. The test continued until the sanple
solidified.

The viscosity of the sanple increased as the tenperature
decreased without showi ng a clear phase transition from
liquid to solid. At a tenperature of 219 K (-54 degrees Q)
the stirrer inserted into the sanple could not be noved.
Identification: MP Diol dyco

CAS No: 2163-42-0
Source: ARCO Chem ca
Description: clear
Lot No: 20609- A

Conpany,
liquid

Newt own Square, PA, USA

Purity: 99%
St orage conditions: Roomtenperature, tightly closed
container in the dark

The viscosity of the test substance increased with

decreasing tenperature until the sanple solidified. No phase

change (fromliquid to solid) was detectable and hence no

freezing point/freezing range could be determ ned

(1) wvalid without restriction

Report avail able for review. GLP-conpliant guideline study.
(47)

= 212 degree C
no

Directive 92/ 69/ EEC, A 2
1993

yes

as prescribed by 1.1 - 1.4

Approx. 15 m of test substance was placed in a distillation
device fitted with a vigreux and heated in a silicone oil
bath at atnospheric pressure. Boiling point was reached when
the tenperature just above the vigreux stabilized during
heat i ng

The stabilized tenperature above the vigreux during boiling
was 212 +/- 0.5 degrees C (nean and SD). There was no change
in consistency of the sanple, which renained a clear
colorless |iquid.
Identification: MP Diol dyco
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date: 02-DEC-2003

2. Physico-chemi cal Data Substance ID: 2163-42-0

Concl usi on:
Reliability:

16- JUN- 2003

2.3 Density

Type:
Val ue:

Met hod:

Year :

GLP:
Test substance:

Met hod:

Test substance:

Concl usi on:
Reliability:

16- JUN- 2003

2.3.1 Granulometry

CAS No: 2163-42-0

Sour ce: ARCO Cheni cal Conpany, Newtown Square, PA, USA

Description: clear liquid

Lot No: 20609- A

Purity: 99%

Storage conditions: Roomtenperature, tightly closed

container in the dark

The boiling point of MP Diol Gycol at roomtenperature is

212 +/- 0.5 degrees C (nmean and SD) at 760 mm Hg.

(1) wvalid without restriction

Report available for review GLP-conpliant guideline study.
(43)

relative density
= 1.01 g/cn? at 20 degree C

Directive 84/449/EEC, A.3 "Relative Density"
1993

yes

as prescribed by 1.1 - 1.4

A gl ass pynconeter with a nominal volume of 10 ml was used,

after calibration with MI1i-Q water. The test was perforned

in duplicate at 20 +/- 0.5 degrees C.

Identification: MP Diol dycol

CAS No: 2163-42-0

Sour ce: ARCO Cheni cal Conpany, Newt own Square, PA, USA

Description: clear liquid

Lot No: 20609- A

Purity: 99%

St orage conditions: Roomtenperature, tightly closed

container in the dark

The density of MP Diol dycol at 20 degrees C was 1.01

g/ cnB.

(1) wvalid without restriction

Report available for review G.P-conpliant guideline study.
(44)
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date: 02-DEC-2003
2. Physico-chemi cal Data Substance ID: 2163-42-0

24 Vapour Pressure

Met hod: Directive 84/449/EEC, A. 4 "Vapour pressure"
Year : 1993
GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Met hod: The vapor pressure curve for MP Diol dycol was determ ned

in a closed systemusing the static process. A total of 125
data points were collected at 3 different tenperatures
(23.66, 29.87 and 36.11 degrees C).

Resul t : The test substance was considered to show i deal behavi or,
thus the vapor pressure was derived according to the method
of Clarke and dew (1966; Trans Faraday Soc., 62, 539)

Test substance: Identification: MP Diol dyco
CAS No: 2163-42-0
Source: ARCO Chem cal Conpany, Newtown Square, PA, USA
Description: clear liquid
Lot No: 20609- A
Purity: 99%
Storage conditions: Room tenperature, tightly closed
container in the dark

Concl usi on: The vapor pressure of MP Diol dycol at 25 degrees C was
calculated to be 2.8 +/- 0.1 Pa (nmean and SD; equivalent to
2.1 +/- 0.2 x107-2 nm Hg).

Reliability: (1) wvalid without restriction
Report available for review G.P-conpliant guideline study.

16- JUN- 2003 (15)

2.5 Partition Coefficient

Partition Coeff.: octanol-water

| og Pow: = .24 at 20 degree C
Met hod: Directive 84/449/EEC, A.8 "Partition coefficient”
Year : 1993
GLP: yes
Met hod: 874 ng test substance was dissolved in 50.0 nl n-octano

(saturated with water). Three tests were perforned with
using different volunes of n-octanol and water (nutually
sat urat ed) .

In the first test, the volunes of water and n-octanol were
i denti cal

In the second and third test, volunetric ratios
(n-octanol :water) of 1:1 and 2:1, respectively, were used.

The concentration of MP Diol dycol in each phase was
determ ned by GC (1, 2-butanediol internal standard; linmt of
detection 2.5 x 10" 3% v/v) after mxing (5 mn) and
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2. Physico-chemi cal Data

date: 02-DEC-2003
Subst ance ID: 2163-42-0

Test substance:

Concl usi on:

Reliability:

16- JUN- 2003

separation (3500 x g). Each test was repeated in duplicate.

Identification: MP Diol dycol

CAS No: 2163-42-0

Sour ce: ARCO Cheni cal Conpany, Newtown Square, PA, USA

Description: clear liquid

Lot No: 20609- A

Purity: 99%

St orage conditions: Roomtenperature, tightly closed

container in the dark

The n-octanol /water partition coefficient for MP Diol G ycol

was 0.24 +/- 0.03 (nmean and SD) at 20 degrees C. The | og Pow

was -0. 6.

(1) wvalid without restriction

Report avail able for review. GLP-conpliant guideline study.
(14)

2.6.1 Solubility in different media

Solubility in:
Val ue:

Met hod:
Year :
GLP:

Test substance:

Met hod:

Resul t:

Test subst ance:

Concl usi on:
Reliability:

08- NOv-2003

Wat er
>= 3000 ng/l at 25 degree C

OECD Gui de-line 105

1993

yes

as prescribed by 1.1 - 1.4

3.0 g test substance was mxed with 9.0, 3.0 or 1.0 m
doubl e distilled water.

The test was perforned at roomtenperature, and the

resul tant phases observed visually.

A clear colorless Iiquid was obtained after mxing the test

substance with double distilled water at ratios of 1:3, 1:1

or 3:1 (Wv).

Identification: MP Diol dycol

CAS No: 2163-42-0

Source: ARCO Chem cal Conpany, Newtown Square, PA, USA

Description: clear liquid

Lot No: 20609- A

Purity: 99%

Storage conditions: Roomtenperature, tightly closed

container in the dark

MP Di ol A ycol was conpletely mscible with double distilled

wat er over the range over the range 1:3 to 3:1.

(1) wvalid without restriction

Report avail able for review GLP-conpliant guideline study.
(16)
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2. Physico-chemi cal Data

date: 02-DEC-2003
Subst ance ID: 2163-42-0

2.6.2 Surface Tension
Test type: Ri ng net hod
Val ue: = 72.2 M mat 20 degree C
Concentration: . 996 g/l
Met hod: Directive 84/ 449/ EEC, A.5
Year : 1993
GLP: yes

Test substance:

Met hod:

Test substance:

Concl usi on:

Reliability:

08- NOv-2003

2.7 Flash Point

Val ue:
Type:

Vet hod:
Year :
GLP:

Test substance:

Vet hod:

as prescribed by 1.1 - 1.4

An aqueous solution of the test substance was prepared by

di ssolving 99.6 ng of MP Diol G ycol in 100 m double
distilled water.

A Kruss tensioneter (type K6) was used to neasure the force
required to withdraw a horizontally suspended ring fromthe
surface of the test solution.

The neasurenent was repeated six tinmes, and the nean

corrected according to Harkins-Jordan (1930; J Am Chem Soc,

52, 1751).

Identification: MP Diol dycol

CAS No: 2163-42-0

Sour ce: ARCO Chemni cal Conpany, Newt own Square, PA, USA

Description: clear liquid

Lot No: 20609- A

Purity: 99%

St orage conditions: Roomtenperature, tightly closed

container in the dark

The surface tension of a solution of MP Diol dycol (0.996

g/l) was 72.2 nN'm indicating that the substance is not

surface active.

(1) wvalid without restriction

Report avail able for review. GLP-conpliant guideline study.
(48)

= 127 degree C
cl osed cup

Directive 84/ 449/ EEC, A.9
1993
yes
as prescribed by 1.1 - 1.4

"Fl ash point"

The test substance was placed in a Pensky- Martens cl osed
flash point tester (DN 51758) that was heated progressively
(with stirring) until the vapor concentration in air was
sufficiently high to support ignition. The test fl ame was
applied to the vapor space above the sanple every second.
The test was performed in duplicate (rate of tenperature
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date: 02-DEC-2003

2. Physico-chemi cal Data Substance ID: 2163-42-0

Test substance:

Concl usi on:
Reliability:

17-JUN- 2003

rise 2-3 degrees/mn test 1; 1-2 degrees/mn test 2).

Identification: MP Diol dyco

CAS No: 2163-42-0

Sour ce: ARCO Cheni cal Conpany, Newtown Square, PA, USA

Description: clear liquid

Lot No: 20609- A

Purity: 99%

St orage conditions: Roomtenperature, tightly closed

container in the dark

The mean flash point (corrected for atnospheric pressure)

was 127 degrees C at 101. 3 kPa.

(1) wvalid without restriction

Report available for review G.P-conpliant guideline study.
(46)

2.8 Auto Flammability

Val ue

Met hod:

Year:
GLP:

Test substance:

Vet hod:

Resul t:

Test substance:

= 380 degree C

Directive 84/ 449/ EEC, A. 15 "Auto-flammbility of volatile
Iiquids or gases"

1993

yes

as prescribed by 1.1 - 1.4

In a prelimnary experinment, the test substance was injected
into a heated open 200 m Erlenneyer flask containing air.
Heati ng commenced at 300 degrees C, and 20 ul MP Diol Gyco
added by variable pipette into the vessel at increnents of
20 degrees C. The contents were observed in a darkened room
and heating continued, until ignition occurred (400 degrees
0.

In two definitive tests (each conprising triplicate
deternminations), the sanple was heated to 400 degrees C and
the tenperature of the flask decreased (intervals of 2
degrees C) with sinultaneous injection of 150 ul test

subst ance.

Sel f -ignition val ues of 380-402 degrees C were obtained for
the two nain tests (n=6 determ nations; atnospheric pressure
1014 and 1010 hPa for test 1 and test 2, respectively).

Based on these findings, a self-ignition tenperature of 380
degrees C (the | owest val ue obtained) was evident after
injection of a 150 ul sanple of MP Diol G ycol at 1010 hPa
Identification: MP Diol dyco

CAS No: 2163-42-0

Source: ARCO Chem cal Conpany, Newtown Square, PA, USA
Description: clear liquid

Lot No: 20609- A

Purity: 99%

St orage conditions: Room tenperature, tightly closed
container in the dark
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2. Physico-chem cal

date: 02-DEC-2003

Dat a Substance I D. 2163-42-0

Concl usi on:
Reliability:

17-JUN- 2003

2.9 Flammability

Resul t:
Met hod:
Year :
GLP:

Test substance:

Met hod:

Test substance:

Concl usi on:

Rel i ability:

17-JUN-2003

MP Diol dycol is auto-flanmable, with a self-ignition

tenperature of 380 degrees C at 1010 hPa.
(1) wvalid without restriction

Report avail able for review. GLP-conpliant guideline study.
(42)

non fl anmabl e

Directive 84/449/ EEC, A. 13
liquids)"

1993

yes

as prescribed by 1.1 - 1.4

"Flanmability (solids and

5 m of test substance was poured into a porcelain cup

contai ning approx. 5 mm (depth) Celite 545 and ni xed. The
test apparatus was observed in a fume cupboard over 5

m nutes at 19 degrees (actual test performed at room
tenperature). The test was repeated 6 tines.
Identification: MP Diol dycol

CAS No: 2163-42-0

Sour ce: ARCO Chemni cal Conpany, Newt own Square, PA, USA
Description: clear liquid

Lot No: 20609- A

Purity: 99%

St orage conditions: Roomtenperature, tightly closed
container in the dark

No ignition was observed. It was concluded that MP Di ol

G ycol is not highly flammbl e.

(1) wvalid without restriction

Report available for review G.P-conpliant guideline study.
(45)

2.10 Explosive Properties

2.11 Oxidizing Properties

2.12 Dissociation Constant

2.13 Viscosity

- 12/104 -



date: 02-DEC-2003
2. Physico-chem cal Data Substance I D: 2163-42-0

2.14 Additional Remarks
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date: 02-DEC-2003

3. Environnental Fate and Pat hways Substance ID: 2163-42-0

3.1.1 Photodegradation

DI RECT PHOTCLYSI S
Hal flife t1/2:

Met hod:

Remar k:

Concl usi on

Reliability:

02- DEC- 2003

= 11. 2 hour(s)
ot her (cal cul at ed)

METHCD
AOPWnN v1.90 in EPIWn v3.10 fromthe US-EPA and Syracuse

Resear ch Corporation, as described by Meyl an and Howar d
(1993).

I NPUT DATA
CAS No. 107-18-6

RESULTS
Esti mat ed hydroxyl radical reaction rate constant = 11.424
E- 12 cnB/ nol ecul e- sec

Based on this rate constant and the average atnospheric
concentration of hydroxyl radicals*, the half-life of MPD ol
is 11.2 hr.

* Foot not e:
EPI Suite uses an OH concentration of 1.5x1076, which reflects
an average concentration for 12 daylight hours. This is based
upon:
- Leifer (1993) EPA/ 744/ R 93/ 001 (NTI'S PB93-149334), and
- Mount and Eisele (1992) Science 256, 1187-8.
Based on this rate constant and the average atnospheric
concentration of hydroxyl radicals, the half-life of MP Diol
is 11.2 hr.
(2) wvalid with restrictions
Study perforned according to accepted principles using US EPA
recommended nodel

(3) (28)

3.1.2 Stability in Water

3.1.3 Stability in Soil

3.2.1 Monitoring Data (Environment)

3.2.2 Field Studies
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3. Environnenta

date: 02-DEC-2003
Fat e and Pat hways Substance ID: 2163-42-0

3.3.1 Transport between Environmental Compartments

Type:
Met hod:

Year :
Ar:
V\at er :
Soi | :

Met hod:

Resul t:

Test substance:
Concl usi on

Reliability:
02- DEC- 2003
Type:

Met hod:

Year:

Met hod:

Resul t:

fugacity nodel |evel

other: Level 1 Mackay Fugacity Mdel Version 2.11, August 1999
(fromhttp://ww.trentu.cal/cenc/ mdel s. html).

2003

. 0058 9% (Fugacity Model Level 1)
99.97 % (Fugacity Moddel Level 1)
.022 % (Fugacity Model Level 1)

| NPUT DATA USED

Mol ecul ar wei ght 90

Data tenperature 25 degrees C

Log Kow = -0.6 (experinental)

Wat er solubility = 8.73E+05 g/ nm3 (cal cul at ed)

Vapor pressure = 2.8 Pa (experinental)

Mel ting point = -54 degrees C (experinental)

The percentage environnmental distribution calculated from
the above parameters using the MacKay |level 1 nodel is as
foll ows:

Air = 0.0058%

Soil = 0.0222%

Water = 99.9714%

Fish = 1. 26E-06%

Sedi nent = 4. 94E- 04%

Suspended Sedi ment = 1.54E-05%

Aerosol = 2.50E 07%

As prescribed by 1.1 - 1.4

According to this nodel, MP Diol Gycol will concentrate
nostly in water (>99.8%.

(2) wvalid with restrictions

Accept ed nodel i ng net hod, based on reliable input data.

(1)

fugacity nodel level 111
other: EPI Suite v3.10
2003

Melting Point (deg C): -54 (experinental)
Boiling Point (deg C): 212 (experinental)
Vapor Pressure (mm Hg): 0.021 (experinental)
Log Kow (octanol -water): -0.6 (experinental)

Default em ssions of 1000 kg/h for air, water and soi
(provided by EPI Suite v.3.10).
Concentration (percent)

Hal f Life (hours)
Emi ssi ons (kg/ hr/h)

Air
3.33

22.5
1000
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3. Environnenta

dat e:

Fate and Pat hways Substance ID: 2163-42-0

Test substance:
Concl usi on

Reliability:

WAt er
49. 2
208

1000

Soi |
47. 4
208
1000

Sedi nment
0.0736
832

0

Henry's Law Const ant
2.3E-007 atm-nB/ nol e
(EPI Suite v.3.10 estinmate)

Ri ver
Lake

Wat er
1
1

depth (neters)

W nd Vel ocity (m sec)
5
0.5

Current velocity (msec)
1
0. 05

HALF- LI FE (hours)
2418
2. 645E+004

HALF- LI FE (days)
100. 7
1102

HALF-LI FE (years)

0. 2758

3.018

As prescribed by 1.1 - 1.4

According to this nodel, assunming equal emission to air

water and soil, MP Diol Gycol will concentrate nostly in
water (49.2% and soil (47.49%.

It will require about 101 days to volatilize froma node
river, and 1102 days to volatilize froma nodel | ake.

(2) wvalid with restrictions
Accept ed nodel i ng net hod, based on reliable input data
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date: 02-DEC-2003
3. Environnental Fate and Pat hways Substance ID: 2163-42-0

26- NOV- 2003 (1)

3.3.2 Distribution

3.4 M ode of Degradation in Actual Use

3.5 Biodegradation

Type: aerobic
I nocul um activated sludge, donmestic
Concentrati on: 10 ng/l related to Test substance
20 ng/l related to Test substance
Contact tine: 28 day(s)
Degr adat i on: >= 6 - 54 %after 28 day(s)
Resul t: ot her: degradation to carbon dioxide but criteria for ready
bi odegradability not net
Control Subst.: Acetic acid, sodiumsalt
Met hod: Directive 84/449/EEC, C.5 "Biotic degradation - nodified
Sturmtest”
Year : 1993
GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Met hod: TEST SYSTEM

Source: fresh sludge from a nunici pal sewage treatnent plant
(Waterschap de Aa, Schijndel, The Netherl ands)

Duration: 28 d

Test vessels: 3 |, brown glass bottles

Test volume: 30 ni

Replicates: 4

Nutrient medium salts in reverse osnosis water (MI1i-Q)
Aeration: Carbon dioxide-free air

Tenperature: 20 +/ - 2 degrees C

Test concentrations: 10 nmg/l; 20 ng/l (nomi nal)

Positive control: sodium acetate, 20 ny/|

Bl ank control: inoculumw thout control or test substances
Col l ection of CO2: three carbon dioxide collection bottles
(in series) containing 80 nm 0.25 N barium hydroxi de

QUANTI TATI ON OF CARBON DI OXI DE PRODUCTI ON

The amount of barium hydroxide remaining in the collection
bottles was quantified by titration with 0.05 N HC
(phenol pht hal ei n indi cator; every other day for days 1-10,
every 5th day on days 11-28).

DETERM NATI ON OF DI SSOLVED ORGANI C CARBON
On day 26, the pH of the 4 test bottles was recorded and 1
m concentrated HCl added to drive-off inorganic carbonate.

- 17/104 -



3. Environnental

date: 02-DEC-2003
Fate and Pat hways Substance ID: 2163-42-0

Resul t:

After overnight aeration sanples were analyzed for Dissol ved
Organi ¢ Carbon (method not given).

DATA EVALUATI ON

The theoretical anopunt of carbon dioxide (ThCO2) that coul d
be generated by MP Diol dycol was cal cul ated thus:

ThCO2 = [no. carbons in test substance x Mam CO2]/Mm MP

Di ol

Car bon di oxi de production from MP Diol dycol was cal cul at ed
t hus:

nmg CO2 = [0.05 x m HC titrated]/2 x 44

and corrected for endogenous production of CO2.

ACCEPTABI LI TY CRI TERI A

Results were considered valid if:

- at least 60% of the control substance (sodium acetate) had
degraded within 28 d;

- total CO2 release in the blank at the end of the test was
<50 ng CO2 per 3 liters medium

TOXI CI TY TEST

Si nce bi odegradation of MP Diol @ ycol was nuch |ess at 20
mg/| then at 10 ng/l, a supplenental toxicity test (40 ng/l
sodi um acetate in presence or absence of 20 ng/l| MP Diol

A ycol) was run (other conditions as above).

CARBON DI OXI DE PRODUCTION - MP Diol dycol

Cal cul ated ThOD = 1.96 ng CO2/nmg MP Di ol dycol

Theoretical nmaxinmal production of carbon dioxide in test
vessel s:

- low concn: 58.8 ng (from 30 ng test substance in 3 1)

- high concn: 117.6 ng (from 60 ng test substance in 3 1)

CARBON DI OXI DE PRODUCTI ON - Positive control
Cal cul ated ThOD = 1.073 ng CO2/ ng sodi um acet ate

Theoretical nmaxi mal production of carbon dioxide in test
vessel s:
- 62.6 ng (from58.3 ng positive control substance)

Bl ODEGRADATI ON

Si gni ficant degradation was detected in the vessels
containing 10 ng/l MP Diol Gycol (54% at day 28).
Negl i gi bl e degradati on was detected at 20 ng/l M Diol
G ycol (6% at day 28).

Degradati on of the positive control substance was 82% by the
end of the test period. (Although degradation appeared to

sl ow tenporarily on days 10-20, the overall result was
within the historic range for the | aboratory and the test
was considered valid.)

Total carbon dioxide release by the blank was 14 ng.
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3. Environnenta

date: 02-DEC-2003

Fate and Pat hways Substance ID: 2163-42-0

Test substance:

Concl usi on:

Reliability:
09- NOV- 2003
Type:

I nocul um

Concentration:

Degr adati on
Resul t:

Contro
Met hod:

Year :
GLP:

Test substance:

Met hod:

Subst . :

MONI TORI NG

Tenperature: range = 19.0-22.5 degrees C
pH

- blank: 6.80

Positive control: 5.62

MP Diol dycol (10 ng/l): 5.87

MP Diol dycol (20 ng/l): 6.62

TOXI CI TY CONTROL

CO2 production in positive contro
75.5 nmg (theoretical = 86.4 ny)
CO2 production in toxicity control (sodium acetate + MP Diol
G ycol) = 125 ng (theoretical = 165 np)

The difference between the two values (50 ng CO2) can be

(sodium acetate only) =

rel ated to degradation of MP Diol dycol (theoretical = 79.2
ng)

Degradation of MP Diol dycol in toxicity control = 63%
Identification: MP Diol dyco

CAS No: 2163-42-0

Source: ARCO Chem cal Conpany, Newtown Square, PA, USA
Description: clear liquid

Lot No: 20609- A

Purity: 99%

Storage conditions: Room tenperature, tightly closed
container in the dark

Al t hough substanti al

under the conditions of this test,
bi odegradability were not net.
(1) wvalid without restriction

Report available for review GLP-conpliant guideline study.

degradation of MP Diol was recorded
the criteria for ready

(7

aer obic

activated sludge, donestic

1 ng/l related to Test substance

3 mg/l related to Test substance

= 15 - 64 % after 28 day(s)

ot her: degraded at 3 ng/l but not 1 ng/l, criteria for ready

bi odegradability not net
Acetic acid, sodiumsalt

Directive 92/ 69/ EEC, C. 4-C
1998
yes
as prescribed by 1.1 - 1.4

TEST SYSTEM

Source: fresh sludge from a nunicipal sewage treatnent plant
(Wat erschap de Maaskant, 's-Hertogenbosch, The Netherl ands)
Duration: experinent 1 = 35 d; experinment 2 = 56 d

Test vessels: 250-300 ml BOD bottles with glass stoppers
Test volume: 30 m

Replicates: 2
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3. Environnental

date: 02-DEC-2003

Fate and Pat hways Substance ID: 2163-42-0

Resul t:

Nutrient medium salts in reverse osnobsis water (MI1i-Q)

I noculum 100 ul/I filtered secondary effluent

Test concentrations: 1 ng/l (low) or 3 mg/l (high), nom nal
Tenperature: 20-22 degrees C

pH expt 1 = 7.6, expt 2 = 7.4

Positive control: sodium acetate, 2 ng/l

Bl ank control: inoculumw thout control or test substances
Toxicity control: test substance, reference substance,

i nocul um

Determ nation of O2 concentration: day 0 and days 3, 7, 10,
14, 17, 21, 24, 28, 35 and 56 (1 ng/l, expt 2 only)
Apparatus: WI'W OXI 530 di ssol ved oxygen neter, Tri Oxmatic EO
200 el ectrode

DATA EVALUATI ON

The measured BOD was corrected for endogenous oxygen demand
recorded in the blank. The test substance was consi dered
inhibitory if the oxygen depletion in the toxicity control was
<75% of the sum of the positive control and |ow test substance
concntration.

ACCEPTABI LI TY CRITERI A

Results were considered valid if:

- oxygen depletion in the blank did not exceed 1.5 ng/l after
28 d;

- residual O did not fall below 0.5 ng/l at any tine;

- differences in O2 uptake between the replicates was <20%
after 28 d;

- bi odegradation of the reference substance was C. 60% by d 14.
THEORETI CAL OXYGEN CONSUMPTI ON

Cal cul ated ThOD = 1.96 ng O2/ng MP Diol dycol

ThOD sodi um acetate = 0.78 ng O2 per ngy

Bl ODEGRADATI ON, Experinment 1
Day 28:

- 26% degradation at 1 ng/l

- 64% degradation at 3 ng/l
Day 35:

- 43% degradation at 1 ng/l

- 62% degradation at 3 ng/|

Bl ODEGRADATI ON, Experinent 2
Day 28:

- 15% degradation at 1 ng/l
- 59% degradation at 3 ng/l
Day 35:

- 56% degradation at 3 ng/l
Day 56:

- 38% degradation at 1 ng/l

The positive control substance was degraded by > 60%within 3
d.

Oxygen depletion in the toxicity control was >75% of the sum
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3. Environnental

date: 02-DEC-2003
Fate and Pat hways Substance ID: 2163-42-0

Test substance:

Concl usi on:

Rel i ability:

16- NOvV-2003

of the oxygen depletion of the positive control and the test
substance (low), hence MP Diol was not inhibitory.

Tenperature: expt 1 = 19.6-20.0 degrees C, expt 2 = 20.1-20.6
pH 7.6, 7.4

Comment :

The study report notes that adaptation at 3 ng/l (7-10 d) was

nmore rapid than at 1 ng/l (18 d or |onger).

Identification: MP Diol dycol

Sour ce: ARCO Chem cal Conpany, Newtown Square, PA, USA

Description: clear colorless liquid

Bat ch No: SC 970619J05

Purity: >98%

St orage conditions: Roomtenperature in the dark

Specific gravity: 1.01

Al t hough substantial degradation of MP Diol was recorded

under the conditions of this test, the criteria for ready

bi odegradability were not net.

(1) wvalid without restriction

Report available for review G.P-conpliant guideline study.
(17)

3.6 BODS5, COD or BOD5/COD Ratio

3.7 Bioaccumulation

BCF:

Met hod:
Year :

Remar k:

Concl usi on:

Reliability:

02- DEC- 2003

= 3.16

ot her: nodel ed data
2003

METHOD

BCFWn v2.14 in EPIWnNn v3.10 fromthe US-EPA and Syracuse
Research Corporation, based on the nmethodol ogy described in
Meylan et al. (1999)

| NPUT DATA USED:
CAS No. 2163-42-0
Log Kow = 0.24 (see Section 2.5 of this |IUCLID dataset)

RESULTS
Esti mted BCF = 3.162 (|l og BCF = 0.500)
MP Diol dycol is not likely to bioaccunul ate.
Based on results obtained from BCFWn v2.14, MP Diol is not
likely to bioaccumnul ate.
(2) wvalid with restrictions
Study perforned according to accepted principles using US EPA
recommended nodel .
(2) (29)
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date: 02-DEC-2003
3. Environnental Fate and Pat hways Substance ID: 2163-42-0

3.8 Additional Remarks

- 22/104 -



4. Ecotoxicity

date: 02-DEC-2003
Subst ance ID: 2163-42-0

AQUATIC ORGANISMS
4.1 Acute/Prolonged Toxicity to Fish

Type:

Speci es:
Exposure peri od:
Uni t:

NOEC:

LC50:

Limt Test:

Met hod:
Year :
GLP:
Test substance:

Met hod:

static

Cyprinus carpio (Fish, fresh water)

96 hour(s)

ng/ | Anal ytical nonitoring: yes

= 1000 - neasured/ nom na
> 1000 - neasured/ nom na
yes

Directive 84/ 449/ EEC, C.1 "Acute toxicity for fish"
1993

yes

as prescribed by 1.1 - 1.4

TEST ORGANI SMs

Speci es: Cyprinus carpio (Linnaeus 1758), pathogen-free from
a single parent

Sour ce: Zodi ac, Wageni ngen, The Net herl ands

Mean length: 1.9 +/- 0.1 cm

Mean weight: 0.19 +/- 0.04 g

Feedi ng: no feeding during test period

CONDI TI ONS

Test type: static

Duration: 96 hr

Vessels: 3 1, all glass

Medium | SO mediumin reverse osnobsis water (MI1i-Ro)
Loadi ng: 10 per vessel (0.6 g fish/l medium
Replicates: 1 control vessel, 3 test vessels

Test concentrations: 1000 ng/l (limt test, based on
rangef i nder)

Aeration: continuous

PREPARATI ON OF TEST MEDI A

The test substance was added quantitatively to give a
nom nal final concentration of 1000 ng/l (no further
details).

MONI TORI NG

Mortality and other effects: at 5.5, 24, 48, 72 and 96 hr
after the start of exposure

Di ssol ved oxygen: daily, all vessels

pH: daily, all vessels

Tenperature: daily, one control vesse

ANALYSI S
Sanples (10 m, in duplicate) taken from each control and
each test vessel at 0 and 96 hr for analysis by GC-FID

REFERENCE SUBSTANCE
The sensitivity of the test system was checked at 3 nonthly
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date: 02-DEC-2003
4. Ecotoxicity Substance ID: 2163-42-0

i nterval s usi ng pentachl orophenol (0.0, 0.10, 0.18, 0.32,
0.56, 1.0 ng/l). Satisfactory results, consistent with
historic | aboratory data, were obtained

STATI STI CAL METHODS
No LC50 coul d be cal cul ated because the test substance was
non-toxic at 1000 ng/l.

Resul t: No nmortality occurred in the prelinmnary test foll owi ng 96
hr exposure to 0.1, 1.0, 10, 100 or 1000 ng/!.

Mean exposure concentration for sanples taken fromthe three
test vessels at the start of the test was 903, 876 and 893
mg/ 1 and 938, 993 and 1007 ng/l at 96 hr.

No nmortality was noted at any point in either control or
test vessels in the main study.

pH varied from 8.0-8.2, oxygen concentration was >5ng/| for
all measurenents, tenperature varied from 20.0-21.5 degrees
C
Test substance: Identification: MP Diol dyco
CAS No: 2163-42-0
Sour ce: ARCO Chemni cal Conpany, Newt own Square, PA, USA
Description: clear liquid
Lot No: 20609- A
Purity: 99%
Storage conditions: Room tenperature, tightly closed
container in the dark
Concl usi on: Under the conditions of the investigation, the LC50 for MP
Diol dycol in Cyprinus carpio (carp) was greater than 1000
ng/ |, the highest concentration tested
Reliability: (1) wvalid without restriction
Report avail able for review. GLP-conpliant guideline study.
08- AUG- 2003 (5)
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4. Ecotoxicity

date: 02-DEC-2003
Subst ance ID: 2163-42-0

4.2 Acute Toxicity to Aguatic | nvertebrates

Type:

Speci es:
Exposure peri od:
Unit:

NOEC:

EC50:

Limt Test:

Met hod:
Year :
GLP:
Test substance:

Met hod:

Resul t:

static

Daphni a magna (Crustacea)

48 hour (s)

mg/ | Anal ytical nonitoring: yes

= 1000 - neasured/ nom na
> 1000 - neasured/ nom na
yes

Directive 84/449/EEC, C.2 "Acute toxicity for Daphnia"
1993

yes

as prescribed by 1.1 - 1.4

TEST ORGANI SMs

Speci es: Daphni a magna (Straus)
Source: bred in-house

Age: < 24hr

Feedi ng: no feeding during test period

CONDI Tl ONS

Test type: static

Duration: 48 hr

Vessel s: 100m, all gl ass

Medium | SO mediumin reverse osnobsis water (MI1i-Ro)
Loadi ng: 10 per vesse

Test concentrations: 1000 ng/l (limt test, based on
rangef i nder)

PREPARATI ON OF TEST MEDI A

258.2 ng of MP Diol Gycol was mxed with 250 m /Sl O nedi um
to give a final concentration of 1000 ng/l. The sol ution was
di vi ded between two vessels, each containing 100 m

MONI TORI NG

Imobility: at 24 hr and 48 hr

pH, oxygen: at start and end of test (all vessels)
Tenperature: daily in one control vessel, fromO hr

ANALYSI S

Sanples (10 m, in duplicate) taken from each control and
each test vessel at the start (0 hr) and end (48 hr) for
anal ysis by GC-FID

REFERENCE SUBSTANCE

Pot assi um di chromate (0.0, 0.10, 0.18, 0.32, 0.56, 1.0, 1.8
mg/1). Satisfactory results, consistent with historic

| aboratory data, were obtained.

STATI STI CAL METHODS

No LC50 coul d be cal cul at ed because the test substance was
non-toxic at 1000 ng/l.

No i mobilization was noted in a prelinmnary test follow ng
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4. Ecotoxicity

date: 02-DEC-2003
Subst ance ID: 2163-42-0

Test substance:

Concl usi on

Reliability:

30- JUN-2003

48 hr exposure to 0.1, 1.0, 10, 100 or 1000 ng/l.
Mean exposure concentrations of 1023 ng/l and 1032 ng/l were

recorded in the nmain test at 0 hr and 48 hr, respectively.

No i nmmobilization was noted in the main study at 24 hr or 48

hr in either the control or test vessels.

pH varied from8.0-8.1, oxygen concentration was >8ng/| for
all measurenents, tenperature varied from 20.5-21. 0 degrees
C

Identification: MP Diol dyco

CAS No: 2163-42-0

Sour ce: ARCO Cheni cal Conpany, Newt own Square, PA, USA
Description: clear liquid

Lot No: 20609- A

Purity: 99%

Storage conditions: Roomtenperature, tightly cl osed
container in the dark

Under the conditions of the investigation, the EC50 for M
Di ol G ycol in Daphnia nagna (water flea) was greater than

1000 ng/l, the highest concentration tested.
(1) wvalid without restriction
Report avail able for review GLP-conpliant guideline study.

(30)

4.3 Toxicity to Aquatic Plantse.q. Algae

Speci es:
Endpoi nt :
Exposur e peri od:
Unit:

NOEC:

EC10:

EC50:

Limt Test:

Vet hod:

Year :

GLP:
Test substance:

Vet hod:

Scenedesmnmus subspi cat us
growth rate

72 hour(s)

g/ | Anal ytica
= 1000 - measured/ nom na

- measur ed/ noni na

> 1000 -

yes

(Al gae)

noni toring: yes

Directive 87/302/ EEC, part inhibition test"
1993
yes

as prescribed by 1.1 - 1.4

C, p. 89 "Alga

TEST ORGANI SMs

Speci es: Scenedesmus subspicatus (strain 86.81 SAQG
Source: in-house

CONDI TI ONS

Test type: static

Duration: 72 hr

Vessels: 100 m, all glass

Test volune: 50 m

Medi um | SO mediumin reverse osnosis water (MI1i-Q
Loading: initial cell density 2x10"4 cells/m
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4. Ecotoxicity

date: 02-DEC-2003
Subst ance ID: 2163-42-0

Resul t:

Replicates: 6 control, 3 per test concentration

Test concentrations: 0, 100, 180, 320, 560 and 1000 ng/l
I'l'lum nation: continuous (6000-8000 | ux)

Aeration: continuous shaking

PREPARATI ON OF TEST MEDI A

A stock solution of 2 g MP Diol G ycol per liter |SO nedium
was diluted (ISO nediunm) to 200, 360, 640, 1120 and 2000
ng/l then mixed 1:1 with an equal volune of alga
suspensi on.

MONI TORI NG

Cell density: determ ned every 24 hr; microscopic chamber
count (initial assessment) or spectrophotonetric nmeasurenent
at 720 nm (Lanmbda 1 spectrophotoneter, Perkin Elnmer).

pH: at begi nning and end of test

Tenperature: daily, one control vesse

ANALYSI S

Sanples (10 m, in duplicate) were taken fromcontrol, 100,
320 or 1000 nmg/l vessels at 0 and 72 hr for anal ysis by
GC-FI D

REFERENCE SUBSTANCE

The sensitivity of the test system was checked at 3 nonthly
interval s using potassiumdichromate (0.0, 0.10, 0.18, 0.32,
0.56, 1.0 ng/l). Satisfactory results, consistent with
historic | aboratory data, were obtained

STATI STI CAL METHODS

The average growth rate for exponentially growi ng cultures
at each concentration was conpared to the control val ue, and
the percentage reduction in growth rate calculated. WIllians

test was used to test for statistical significance.
No inhibition of algal growth was observed at any of the

test concentrations used in the prelinmnary test.

ACHI EVED CONCENTRATI ON

Anal ytical results at zero tine were variable, and returned
mean val ues of 120, 361 and 873 ng/l for the 100, 320 and
1000 nmg/| solutions, respectively. Mean anal yzed results at
72 hr were 100, >383* and 1023 ng/l, respectively. Since the
measured concentrations were +/- 20% of nomi nal, estimates
of EC50 and NOEC val ues were based upon nom nal val ues.

[* Note: value was greater than the highest calibration
solution, taking 10-fold dilution factor into account.]

CELL GROWMH AND GROWMH RATE

Statistical analysis showed no significant inhibition of
cell growmth or reduction of growh rate at any concentration
tested.

TEST CONDI Tl ONS
pH increased from8.5 at the start of the test to 8.5-8.6 at
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date: 02-DEC-2003
4. Ecotoxicity Substance ID: 2163-42-0

72 hr. Tenperature was 21 degrees C throughout the test
peri od.
Test substance: Identification: MP Diol dyco
CAS No: 2163-42-0
Sour ce: ARCO Cheni cal Conpany, Newt own Square, PA, USA
Description: clear liquid
Lot No: 20609- A
Purity: 99%
Storage conditions: Roomtenperature, tightly closed

container in the dark

Concl usi on: Under the conditions of the investigation, MP Diol dyco
did not inhibit or reduce algal growth, hence both the
nom nal 72 hr EC50 for growth inhibition (EbC50) and the
nonmi nal EC50 for growth inhibition (ErC50) were both in
excess of 1000 ng/l. The NOEC for both end-points was 1000

ng/l, the highest concentration tested
Reliability: (1) wvalid without restriction

Report avail able for review. GLP-conpliant guideline study.
08- NOv- 2003 (8)

4.4 Toxicity to Microorganisms e.d. Bacteria

Type: other: inhibition test
Speci es: activated sl udge
Exposure period: 30 mnute(s)
Uni t: g/ | Anal ytical nonitoring: no
NOEC: = 100 - neasured/ nom na
EC50: > 100 - neasured/ nom na
Met hod: Directive 88/302/EEC, C. 11
Year : 1993
GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Met hod: TEST SYSTEM

Source: fresh sludge froma nunicipal sewage treatnent plant
(Waterschap de Aa, Schijndel, The Netherl ands)

Preparati on of sludge: The sludge was sieved and washed with
tap water. Approx. 250 m was wei ghed and dried at 100-105
degrees C, and the dry weight used as a neasure of m xed
liquor suspended solids (MSS; equivalent to 17.6 g/l). The
sl udge was stored overnight after addition of 50 m
synthetic sewage feed (peptone, neat extract and m xed
salts) per liter, aerated and kept at 20 +/- 2 degrees C
until use

Duration: 30 min contact tinme

Test vessels: glass 300 m oxygen bottles

Test volune: 500 m (16 m synthetic sewage feed, 200 m
activated sludge, 284 m test/control substance in water)
Replicates: 2 control incubations, single test incubations
Tenperature: 20 +/- 2 degrees C
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date: 02-DEC-2003
4. Ecotoxicity Substance I D: 2163-42-0

Test concentrations: 0, 3.2, 10, 32, 50 or 100 ng MP Di ol
A ycol /1

Bl ank control: 284 m water

Positive control: 3,5 dichlorophenol (0, 1, 3.2, 10, 32 or
50 ng/l)

DETERM NATI ON OF RESPI RATI ON RATE
Oxygen consunption was neasured using a Tri Ox EO 2000
oxygen el ectrode with recorder.

ACCEPTABI LI TY CRI TERI A
Results were considered valid if:
- the respiration rates of the controls were within 15% of
one anot her;
- the 1C50 of 3,5-dichlorophenol was in the accepted range
of 5-30 ng/l

Resul t: TOXICITY OF MP DI OL GLYCOL
No inhibition of respiration was apparent at any
concentration of MP Diol dycol.

TOXICI TY OF 3, 5- DI CHLOROPHENOL

Slight (7% inhibition of respiration was apparent at 1 ng/l
3, 5-di chl orophenol, increasing to 79.7% i nhibition at 50
mg/ . The IC50 (deternmined by Probit analysis) was 12.1

mg/ | .

STUDY ACCEPTABI LI TY
The mean respiration rates (45.55, 50.35 ng Q2/1/hr) were
wi thin 15% of one another. The |1C50 for
3, 5- pent achl orophenol (12.1 ng/l) was within the acceptable
range (5-30 ng/l).

Test substance: Identification: MP Diol dycol
CAS No: 2163-42-0
Sour ce: ARCO Cheni cal Conpany, Newt own Square, PA, USA
Description: clear liquid
Lot No: 20609- A
Purity: 99%
Storage conditions: Roomtenperature, tightly closed
container in the dark

Concl usi on: The 30 m nute 1C50 for MP Diol G ycol toward activated

sl udge exceeded 100 ng/l. It was concl uded that MP Di ol

G ycol was not toxic to aerobic waste-water bacteria.
Reliability: (1) wvalid without restriction

Report avail able for review. GLP-conpliant guideline study.
24-JUL-2003 (6)
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4. Ecotoxicity

date: 02-DEC-2003
Substance I D: 2163-42-0

4.5 Chronic Toxicity to Aquatic Organisms

4.5.1 Chronic Toxicity to Fish

4.5.2 Chronic Toxicity to Aguatic | nvertebr ates

TERRESTRIAL ORGANISMS

4.6.1 Toxicity to Sediment Dwelling Organisms

4.6.2 Toxicity to Terrestrial Plants

Speci es:
Endpoi nt :
Uni t:
LC50:

Met hod:
Year :
GLP:

Test substance:

Met hod:

Lactuca sativa (Dicotyledon)
other: energence, dry shoot w
mg/ kg soil dw

= 31 - 98

CECD CGuide-line 208 "Terrestrial Plants, Gowmh Test"
2003

yes

as prescribed by 1.1 - 1.4

TEST SYSTEM

Test species: Lactuca sativa var. Ithaca (lettuce)

Test soil: sandy loam pH 5.6, from pasture |and (Lot no.
&MBOOMO, Col unbi a, M ssouri)

Test pots: plastic, 10x10x12 cm

TEST DESI GN

Pots were filled to the same approx. depth and planted with
10 seeds per pot, 1 pot per concentration and 4 replicates
per concentration.

EXPOSURE CONCENTRATI ONS

An aqueous stock solution was mxed with silica sand and
then bl ended with test soil to give final concentrations of
0, 1, 10, 100 or 100 ng MP Diol dycol/kg soil.

ENVI RONVENTAL CONDI TI ONS

Nat ural sunlight supplemented with 1000 watt high-pressure
sodi um grow | anps, 16 hr light, 8 hr dark. Light intensity
was neasured with a LI-COR Model LI-198 light neter with a
guantum sensor. Hunmidity and tenperature were recorded
continuously. Plants were watered primarily fromthe bottom
(some surface watering to prevent drying) using
sub-irrigation trays.

OBSERVATI ONS
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4. Ecotoxicity

date: 02-DEC-2003
Subst ance ID: 2163-42-0

Renmar k:

Resul t:

Test substance:

Concl usi on:

Rel i ability:

08- NOv-2003

Seedl i ng emergence and phytotoxicity ratings were perforned
after 50% enmergence of the control seedlings, and continued
at weekly intervals. Phytotoxicity ratings were nmade on a
scale of 0-100 (100=100% nnortality).

STATI STI CAL METHODS

The EC50 for enmergence and shoot dry wei ght were estinmated
using the Trimred Spearman-Karber method.

Results presented in report as nmg/ kg wet wt soil. Test
report indicates that 13.3 kg soil was equivalent to 12.6 kg
dry wt.

Corrected EC50 val ues:
Seedl i ng energence EC50 = 97.7 mg MP Diol/kg dry soil

Dry shoot weight EC50 = 30.6 ng MP Diol/kg dry soil
Ef fect by treatnent level: 0, 1, 10, 100 or 1000 ng MP Di ol

G ycol / kg soil

Percent emergence: 90, 90, 85, 63 and 5%

Percent post enmergence survival: 94, 97, 96, 79, 25%
Phytotoxicity rating: 3, 3, 28, 28, 93

- stunting due to del ayed energence, reduced stand, necrosis
and non- emer gence

Shoot dry weight: 0, -3, -54, -48, -99%

Seedl i ng enmergence EC50 = 92.6 ng MP Diol/kg soil

Dry shoot weight EC50 = 29.0 ng MP Diol/kg soil
Identification: MP Diol dycol
Sour ce: Lyondell Chem cal Conpany Service Center Europe
Description: clear, colorless liquid
Bat ch No: RBMPD3727
Purity: 99.71%
St orage conditions: Room tenperature
Under the conditions of the study, EC50 values of 31 and
98 ng MP Diol dycol/kg dry soil were obtained in Lactuca
sativa for enmergence and shoot dry weight.
(1) wvalid without restriction
Study report available for review, GLP-conpliant guideline
i nvestigation with clear reporting of methods and tabul ation
of findings in data tables and appendi ces.
(24)
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4. Ecotoxicity

date: 02-DEC-2003
Subst ance ID: 2163-42-0

Speci es:
Endpoi nt :
Unit:
EC50:
Vet hod:
Year:
GLP:
Test substance:

Vet hod:

Remar k:

Resul t:

Raphanus sativus (Dicotyl edon)
ot her: energence, dry shoot wt
mg/ kg soil dw

= 811 - 1112

OECD Guide-line 208 "Terrestrial Plants, Growth Test"
2003

yes

as prescribed by 1.1 - 1.4

TEST SYSTEM

Test speci es: Raphanus sativus (raddi sh)

Test soil: sandy loam pH 5.6, from pasture |and (Lot no.
&2MBOOMO, Col unbi a, M ssouri)

Test pots: plastic, 10x10x12 cm

TEST DESI GN

Pots were filled to the sane approx. depth and planted with
5 seeds per pot, 2 pots per concentration, total of 40 seeds
per concentration.

EXPOSURE CONCENTRATI ONS

An aqueous stock solution was m xed with silica sand and
then blended with test soil to give final concentrations of
0, 1, 10, 100 or 100 ng MP Diol QA ycol/kg soil

ENVI RONVENTAL CONDI Tl ONS

Lighting: 16 hr light, 8 hr dark

Source: 1000 watt metal halide grow | anp.

Light intensity was neasured with a LI -COR Model LI-198
light meter with a quantum sensor. Humidity and tenperature
were recorded continuously. Plants were watered prinmarily
fromthe bottom (sonme surface watering to prevent drying)
using sub-irrigation trays.

OBSERVATI ONS

Seedl i ng enmergence and phytotoxicity ratings were perforned
after 50% energence of the control seedlings, and continued
at weekly intervals. Phytotoxicity ratings were nmade on a
scal e of 0-100 (100=100% nortality).

STATI STI CAL METHODS

The EC50 for enmergence and shoot dry weight were estinated
usi ng the Trimed Spearnan-Karber nethod.

Results presented in report as ng/kg wet wt soil. Test

report indicates that 17.01 kg soil was equivalent to 15.3
kg dry wt.

Corrected EC50 val ues:

Seedl i ng enmergence EC50 = >1000 ng MP Diol/kg dry soi

Dry shoot weight EC50 = 811 ng MP Diol/kg dry soi
Effect by treatment level: 0, 1, 10, 100 or 1000 ng MP Di ol
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4. Ecotoxicity

date: 02-DEC-2003
Subst ance ID: 2163-42-0

Test substance:

Concl usi on:

Reliability:

08- NOv-2003

Speci es:
Endpoi nt :
Uni t:
EC50:

Met hod:

Year :

GLP:
Test substance:

Met hod:

d ycol / kg soil

Percent energence: 98, 100, 100, 100, 100%

Percent post energence survival: 100, 100, 100, 100, 80%
Phytotoxicity rating: 0, 0, 0, 0, 33

- slight stunting, sone |eaf cupping and curling, sone |eaf
tip necrosis at 1000 ng/kg.

Shoot dry weight: 0, +1, +1, -5, -62%

Seedl i ng emergence EC50 = >1000 mg MP Diol dycol/kg soil

Dry shoot weight EC50 = 730 ng MP Diol dycol/kg soil
Identification: MP Diol dycol
Source: Lyondell Chenical Conpany Service Center Europe
Description: clear, colorless liquid
Bat ch No: RBMPD3727
Purity: 99.71%
Storage conditions: Roomtenperature
Under the conditions of the study, EC50 values of 811 and
1112 nmg MP Diol Gycol/kg dry soil were obtained i n Raphanus
sativus for emergence and shoot dry weight.
(1) wvalid without restriction
Study report available for review, GLP-conpliant guideline
investigation with clear reporting of nethods and tabul ation
of findings in data tables and appendi ces.

(24)

Avena sativa (Mnocotyl edon)
ot her: enmergence, dry shoot w
mg/ kg soil dw

= 1112 -

CECD CGuide-line 208 "Terrestrial Plants, Gowmh Test"
2003

yes

as prescribed by 1.1 - 1.4

TEST SYSTEM

Test species: Avena sativa (oats)

Test soil: sandy loam pH 5.6, from pasture |and (Lot no.
&MBOOMO, Col unbi a, M ssouri)

Test pots: plastic, 10x10x12 cm

TEST DESI GN

Pots were filled to the sane approx. depth and planted with
10 seeds per pot, 1 pot per concentration and a total of 40
seeds per concentration.

EXPOSURE CONCENTRATI ONS

An aqueous stock solution was mxed with silica sand and
then bl ended with test soil to give final concentrations of
0, 1, 10, 100 or 100 ng MP Diol dycol/kg soil.

ENVI RONVENTAL CONDI TI ONS
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date: 02-DEC-2003
4. Ecotoxicity Substance ID: 2163-42-0

Lighting: 16 hr light, 8 hr dark

Source: 1000 watt metal halide grow | anp.

Light intensity was neasured with a LI -COR Mddel LI-198
light neter with a quantum sensor. Humidity and tenperature
were recorded continuously. Plants were watered primarily
fromthe bottom (sone surface watering to prevent drying)
using sub-irrigation trays.

OBSERVATI ONS

Seedl i ng enmergence and phytotoxicity ratings were perfornmed
after 50% enmergence of the control seedlings, and continued
at weekly intervals. Phytotoxicity ratings were nmade on a
scal e of 0-100 (100=100% nortality).

STATI STI CAL METHODS
The EC50 for enmergence and shoot dry wei ght were estimated
using the Trinmred Spearman-Kar ber met hod.

Remar k: Results presented in report as ng/kg wet wt soil. Test
report indicates that 17.01 kg soil was equivalent to 15.3
kg dry wt.

Corrected EC50 val ues:

Seedl i ng enmergence EC50 = >1112 ng MP Diol/kg dry soil

Dry shoot weight EC50 = >1112 ng MP Diol/kg dry soil
Resul t: Ef fect by treatnent level: 0, 1, 10, 100 or 1000 ng MP Di ol

A ycol / kg soil

Per cent energence: 98, 98, 100, 88, 80%

Percent post energence survival: 100, 100, 100, 97, 96%
Phytotoxicity rating: 0, 0, 0, 0, 18

- slight leaf tip necrosis and stunting at 1000 ng/kg.
Shoot dry weight: 0, -9, -3, -16, -42%

Seedl i ng energence EC50 = >1000 ng MP Diol/kg soil

Dry shoot weight EC50 = >1000 ng MP Diol/kg soil

Test substance: Identification: MP Diol Qycol
Source: Lyondell Chemi cal Conpany Service Center Europe
Description: clear, colorless liquid
Batch No: RBMPD3727
Purity: 99.71%
Storage conditions: Roomtenperature

Concl usi on: Under the conditions of the study, EC50 values 1112 ng MP
Diol dycol/kg dry soil were obtained in Avena sativa for
emergence and shoot dry weight.

Reliability: (1) wvalid without restriction
Study report available for review, G.P-conpliant guideline
investigation with clear reporting of nethods and tabul ation
of findings in data tables and appendi ces.

08- NOV-2003 (24)
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date: 02-DEC-2003
4. Ecotoxicity Substance ID: 2163-42-0

4.6.3 Toxicity to Soil Dwelling Organisms

4.6.4 Toxicity to other NonrMamm. Terrestrial Species

4.7 Biological EffectsMonitoring

4.8 Biotransformation and Kinetics

4.9 Additional Remarks
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5. Toxicity

date: 02-DEC-2003
Substance ID: 2163-42-0

5.0 Toxicokinetics, M etabolism and Distribution

In Vitro/in vivo

Type:
Speci es:

Year :
GLP:
Test substance:

Vet hod:

Resul t:

In vitro
Met abol i sm
r at

2003
yes
as prescribed by 1.1 - 1.4

ANI MALS

Animal s: male and female SD rats, age 9-10 wk

Supplier: Charles-River, WImngton, MA

Acclimation: 5 d

Diet: certified rodent diet No. 5002 (PM Feeds Inc.), ad

i bitum

Water: tap water, ad libitum

Housi ng: group housed in suspended stainless steel cages

Envi ronnental : 20.6-25.1 degrees C, 35.0-71.7%rel. hunmdity,
10-15 room air changes/ hr.

IN VI TRO STUDI ES

Whol e honpgenate (post-700 g supernatant), a mtochondria
fraction (post-10,000 g pellet), a mcrosomal fraction (post
105,000 g pellet) and a cytosolic fraction (post 105,000 g
supernatant) were prepared fromlivers and ki dneys after
honpgeni sati on (Potter-El vehjemtissue honogenizer) in 0.25 M
sucrose in 0.1 M phopshate buffer containing EDTA, DIT and
protease inhibitor. Sanples were stored frozen at -70 degrees
C until use.

NADH- depednent bi otransformati on of MP Diol by al coho
dehydrogenase (ADH) in tissue honpgenates was quantified from
the rate of formation of MP Diol-derived al dehyde netabolites
after derivatization with 2, 4-dinitrophenyl hydrazine
(analysis by HPLC or LG MS/MS). 4-nethyl pyrazol e or disul furam
wer e added to sone incubations.

Prelim nary studies had shown that MP Di ol was a good
substrate for purified equine ADH.

In vitro incubations containing MP Diol, rat liver cytosol and
NAD+ resulted in the formation of one major peak and two mi nor
peaks (refered to as peaks 1, 2 and 3).

Addition of 4-nethyl pyrazole inhibited formation of all peaks
whi |l e di sul furam was wi thout effect.

The area response for peaks 1-3 in hepatic cytosol fromfemale
rats was 2-fold higher per ng protein when conpared to the
area response for male rat cytosol

Barel y-detectabl e netabolic activity was present in
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5. Toxicity

date: 02-DEC-2003
Substance I D: 2163-42-0

Test substance:

Concl usi on:

Reliability:

09- NOV- 2003

In Vitro/in vivo:
Type:

Speci es:

Doses, femnl es:
Vehi cl e:

Rout e of adm nistr
Exposure tine:

Vet hod:

Year :

GLP:
Test substance:

Met hod:

m tochondrial and m crosomal fractions fromliver or kidney,
and in kidney cytosol.

It was not possible to determ ne a definitive structure for
the MP Diol-derived 2,4-DNP derivatives.

MP Diol, CAS No 2163-42-0, >99% by GG MS, Lyondel |l Chemni cal
Co.

[2-14C]-MP Diol, 5.129 nCi/mol, 107.4 uCi/g in sterile water,

Lot 030305.
The results of these studies indicate that MP Diol is a

substrate for rat |iver al cohol dehydrogenase.

(1) wvalid without restriction

Report available for review. Well reported GLP-conpli ant
st udy.

(4)

In vivo
Toxi coki netics
rat
100 or 1000 ng/ kg bwt
wat er
ation: gavage
7 day(s)

ot her: OECD 417; OPPTS CFR 870. 7485
2003

yes

as prescribed by 1.1 - 1.4

ANI MALS

Animal s: fenale SD rats, age 9-12 wk

Supplier: Charles-River, WInmngton, MA

Acclimtion: 5 d

Diet: certified rodent diet No. 5002 (PM Feeds Inc.), ad
libitum

Water: tap water, ad |ibitum

Housi ng: group housed in suspended stainless steel cages,
i ndi vidual ly housed in netabow s

Envi ronnental : 20.6-25.1 degrees C, 35.0-71.7%rel. humdity,
10-15 room air changes/ hr.

TREATMENTS

MP Diol in deionized water was admni stered by gavage at doses
of 100 or 1000 ng/kg bwt (5 m/kg bwt) to groups of 4 fenmle
rats, with each animal receiving approx. 10.5-13.0 uC . The
concentration and stability of the dosing solutions was
confirmed by GC

SAMPLE COLLECTI ONS
Excreta (cooled on dry ice), cage rinse and expired carbon
di oxi de (trapped with NaOH) were collected at regul ar
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5. Toxicity

date: 02-DEC-2003
Substance ID: 2163-42-0

Resul t:

intervals for up to 7 d. A prelimnary study had found little
excretion of 14C in exhaled air, hence this was excluded from
the main investigation.

NECROPSY

Ani mal s were sacrificed by exsanguination (vena cava) under
carbon di oxi de anaesthesia at study term nation on day 7.

Li vers and ki dneys were excised, weighed and stored frozen for
subsequent radi ochem cal analysis. Carcasses were retained and
sol ubi |'i zed.

MEASUREMENT OF RADI OACTI VI TY

Radi oactivity present in urine, cage wash and extracts from
the air traps was quantified by direct liquid scintillation
counting (LSC). Sanples of feces, blood and tissues were

oxi di zed, and carcass sanpl es solubilized, prior to LSC

ANALYSI S OF URI NE

Aliquots of thawed urine were acidified, centrifuged and the
super nat ant anal yzed by ion exclusion chronat ography using
HPLC wi th radi ochemical flow detection. G ycol and carboxylic
acid metabolites were quantified by GC after trinmethylsilyl
derivatization. Methyl ester derivatives were prepared after
reaction with etheral diazomethane and subject to
characterization by GC-MS, with enphasis on the presence of
the R and S-stereoisonmers of nmethyl 3-hydroxyisobutyric acid.
ROUTES OF EXCRETI ON

Mass bal ance data denonstrated rapid elimnation regardl ess of
dose, with renal excretion and cage wash (approx. 31-45% of
dose) and exhaled air (42-57% predoninating. Less then 1% of
the dose was excreted in feces. Seven days post-dosing, 0.1%
was present in blood, up to 0.3%in |liver and kidney and
around 5% retained in the carcass. The results are consistent
with rapdi netabolismand elimnation of metabolites in urine
or as carbon di oxi de.

RATE OF ELI M NATI ON

More than 60% of the dose was eliminated within 6 hr and 83%
within 24 hr, regardl ess of dose. A further 5-6% was

elim nated between days 1-6. The half-life for elimnation was
cal cul ated as 3.57 hr (high dose) or 3.87 hr (low dose).

RENAL ELI M NATI ON

The bul k of radioactivity present in urine was recovered
within 24 hr. Approx. 11% (|l ow dose) or 30% (hi gh dose) of the
adm ni stered radi ol abel was recovered after 6 hr, a furtehr

5- 7% bet ween 6-12 hr and 3-4% of the dose between 12-24 hr.
The results were consistent with nmore rapid renal elimnation
of 14C during the first 6 hr after dosing with 1000 ng/ kg bwt
MP Di ol .

QUANTI TATI ON AND | DENTI FI CATI ON OF RENAL METABOLI TES
HPLC anal ysis with radi of| ow detection denonstrated the
presence of 5 peaks in urine fromfemale rats given 1000 ng/ kg
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5. Toxicity

date: 02-DEC-2003
Substance ID: 2163-42-0

Test substance:

Concl usi on:

Reliability:

09- NOv-2003

bwt MP Diol and 4 peaks after administration of 100 ng/ kg bwt.
Two peaks, identified as C and E, predom nated and accounted
for the majority of products excreted:

-------- Peak G------- --------Peak E------
100 ng/ kg 1000 ng/ kg 100 ng/ kg 1000 ng/ kg
6 hr 8. 4% 20. 6% 6.2% 9. 0%
12 hr 4.3 5.7 0.1 0.6
24 hr 2.8 2.4 0.0 0.0
48 hr 0.1 0.0 0.0 0.0

The ot her peaks (A, B, D) invividually accounted for <2% each
of the material excreted between 0-24 hr.

GC-MS identified conponent C as the TMS derivative of

3- hydroxybutyric acid (3HBA), and subsequently confirnmed by a
chem cal database search. 3HBA was al so identified follow ng
CC-Ms anal ysis of nethylated organic extracts of urine.

Peak E corresponded to TMS derivative of MP Diol, and was
confirmed using authentic material .

Bot h substances were at a maximumin urine 6 hr post-treatnent
and di m ni shed thereafter (only 3HBA detected at 24 hr,
nei t her present thereafter).

Based upon relative retention tines and on the results of

spi king experinments with authentic diasteroi soners, the
majority of 3HBA was identified as the R-stereoisoner (apporX.
85% as R-form 15%in the Sform.

MP Diol, CAS No 2163-42-0, >99% by GG MS, Lyondell Chemni cal
Co.

[2-14C]-MP Diol, 5.129 nCi/mml, 107.4 uCi/g in sterile water,
Lot 030305.

The results of these investigations denonstrate that MP Diol
is rapidly nmetabolized and elimnated by the rat. The in vitro
and in vivo anal yses showed that netabolismwas catal yzed by
al cohol dehydrogenase (and possi bly al dehyde dehydrogenase or
ot her oxidases) to S- and R stereoi somers of 3-hydroxybutyric
aci d and carbon di oxi de. The portion of MP Diol converted to
the R stereoi somer of 3-HBA was the predoni ant form excreted
in urine.

(1) wvalid without restriction

Report available for review. Well reported GLP-conpliant

gui del i ne study.

(4)
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date: 02-DEC-2003
5. Toxicity Substance ID: 2163-42-0

5.1 Acute Toxicity

5.1.1 Acute Oral Toxicity

Type: other: limt test

Speci es: rat

Strain: W st ar

Sex: mal e/ femal e

No. of Ani mals: 10

Doses: 5000 nmg/ kg bwt, undil uted

Val ue: > 5000 ng/ kg bw

Met hod: other: Health Effects Test Cuidelines, US EPA, August 1982
Year : 1988
GLP: yes

Test substance: as prescribed by 1.1 - 1.4

Met hod: Animal s: Wstar rats (approx. 8 wk, nales = 220-240g,

femal es = 240- 2709)
Supplier: Ace Animals, Boyerstown, PA
Dosi ng: single oral dose, 5000 ng/kg bwt, dosing needle
Qbservations: aninmals observed 1, 2 and 4 hr post-dose and
twice daily thereafter for 14 d.
Necropsy: all animals subject to gross internal exam nation
on day 14.

Resul t: Clini cal observation
Di arrhea, chronorhinorrhea and soi ling of the anogentia
area were noted

Mortality:
Al animals survived to schedul ed necropsy

Necr opsy fi ndi ngs:
Soiling of the anogential area and pink fluid in the bladder
was noted in two aninmals, all others unremarkabl e
Test substance: Identification: #A606630
Sour ce: ARCO Cheni cal Conpany, Newt own Square, PA, USA
Description: clear liquid
Lot No: not stated
Purity: not stated
Storage conditions: roomtenperature and hunmdity

Concl usi on: Under the conditions of this study, the oral LD50 of MP Dio

A ycol in male and female Wstar rats was >5000 ng/ kg bwt.
Reliability: (1) wvalid without restriction
30- JUN-2003 (12)
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5. Toxicity

date: 02-DEC-2003
Substance ID: 2163-42-0

5.1.2 Acute Inhalation Toxicity

Type:
Speci es:
Strain:
Sex:

No. of Animals:

Doses:
Exposure time:
Val ue

Met hod:
Year :
GLP:

Test substance:

Met hod:

Resul t:

other: limt test
rat

W st ar

mal e/ f emal e

5

5100 ng/ M3

4 hour (s)

> 5100 ng/ n?

Directive 92/ 69/ EEC; 93/ 21/ EEC, B.?2
1997

yes

as prescribed by 1.1 - 1.4

Ani mal s:
Wstar rats (Crl:[W]W BR; approx. 5-6 wk, nmales nmean bwt =
292 g, females nmean bwt = 195 g)

St udy design:
5 males and 5 fenal es exposed (nose only) to a nom na
concentration of 5 g MP Diol dycol/m3 for 4 hr

Ceneration of test atnosphere:

The test atnosphere was produced by nebulization of warned
sanple of MP Diol dycol. The apparatus was allowed to
stabilize for 60 min prior to exposure of the aninmals.
Particle size determ nations (Lee (1972) Science, 567-575)
denonstrated that 99.6-99. 7% of the aerosol in the aninmals’
breat hi ng zone (duplicate determ nations) had an aerodynam c
di ameter of 4.2 umor less. The MVAD was 2.4 um (SD 1. 4).

Gravinmetric anal ysis:

The concentration of test substance in the test atnobsphere
was determ ned by gravinmetric analysis before, and 7 tines
during, exposure.

Nomi nal concentration

The nonminal concentration was determ ned by dividing the
anmobunt of MP Diol Gycol used by the total volume of air
passed t hrough the exposure unit. (Calculated to be 6.0
g/ m3, indicating a generation efficiency of 85%)

Qbservati ons:

The rats were i nspected before, during and after exposure
and at | east once daily for 14 d. Body weights were recorded
on the day of exposure and 7 and 14 d post -exposure.

Necr opsy:

Al'l animals subject to gross internal exam nation on day 14.
Gravinetric anal ysis showed that the average exposure
concentration of MP Diol dycol was 5100 +/- 200 ng/nt3.
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5. Toxicity

date: 02-DEC-2003
Substance ID: 2163-42-0

Test substance:

Concl usi on

Reliability:

24-JUL-2003

One femal e exhibited a reduced respiration rate during the
4t h hour of exposure. No treatnment-related findings were
apparent 1.5 hr or 14 d post-exposure. Body weights were
unaf fected by treatnent.

Treatnment-rel ated findings at necropsy were linmted to the
lung and conprised thickened hyaline spots or small areas on
all lobes from3 nales and all females. Small white areas
were al so apparent in one nale.

Identification: MP Diol dyco

CAS No: 2163-42-0

Description: clear liquid

Lot No: SC 970619J05

Purity: >98%

St orage conditions: Roomtenperature, in the dark

Under the conditions of this study, the 4 hr inhalation LC50
of MP Diol dycol in male and female Wstar rats was greater
than 5100 ng/ mM3.

(1) wvalid without restriction

Study report available for review, GLP-conpliant guideline
investigation with clear reporting of methods and tabul ation
of findings in data tables and appendi ces.

(31)

5.1.3 Acute Dermal Toxicity

Type:
Speci es:
Strain:
Sex:

No. of Animals:

Doses:
Val ue

Met hod:
Year :
GLP:

Test substance:

Met hod:

Resul t:

other: |limt test

rabbit

ot her: New Zeal and

mal e/ f emal e

10

2000 ng/ kg bwt, undil uted
> 2000 nmg/ kg bw

other: Health Effects Test Cuidelines, US EPA, August 1982
1988

yes

as prescribed by 1.1 - 1.4

Ani mal s: New Zeal and al bino rabbits (males = 2.0-2.7 kg,
females = 2.2-2.7 kg)

Supplier: Ace Animals, Boyerstown, PA

Application site: dorsal area of the trunk (equivalent to
approx. 10% of body surface) clipped free of fur 24 hr prior
to application

Treatnment: 2000 ng/ kg bwt spread over application site
covered with gauze, held in place with non-irritating tape.
Exposure period: 24 hr

Body wei ghts recorded pre-test, weekly and at term nation
Necropsy: all animals subject to gross internal exam nation
on day 14.

Clini cal observation:

Di arrhea, yellow nasal discharge, few feces, bloated abdonen
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5. Toxicity

date: 02-DEC-2003
Substance ID: 2163-42-0

Test substance:

Concl usi on:

Reliability:

16- NOvV- 2003

and soiling of the anogential area were noted

Body wei ght

One mal e | ost wei ght over the course of the study (5%
decrease) and one female exhibited erratic weight gain (8%

i ncrease over 14 d). Mean nmale bwt increased from2.4 kg at d
0to 2.6 kg at d 14, while nean fenal e body increased from 2.4
kg to 2.7 kg over the sane period.

Mortality:
One femal e died on study day 12 with no abnormal predeath
physi cal signs.

Necropsy fi ndi ngs:

Abnormal ities of the lungs (congested, henorrhagic), pleural
cavity (excess fluid), liver (pale margins) and
gastrointestinal tract (red areas, gas filled) were noted in
the decedent ani nal.

Abnorrmalities of the kidney (dark areas) and
gastrointestinal tract (distended with liquid, yellow
contents) were noted in 3/9 survivors.

One animal had a tissue mass and henorrhagic areas in the
dorsal abdomi nal wall.

Identification: #A606630

Source: ARCO Chem cal Conpany, Newtown Square, PA, USA
Description: clear liquid

Lot No: not stated

Purity: not stated

Storage conditions: roomtenperature and hunmdity

Under the conditions of this study, the dernal LD50 of MP
Diol dycol in nale and femal e New Zeal and rabbits was >2000
nmg/ kg bwt .

(1) wvalid without restriction

Report avail able for review. GLP-conpliant guideline study.

(9)

5.1.4 Acute Toxicity, other Routes
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5. Toxicity

dat e:
Substance I D: 2163-42-0

02- DEC- 2003

5.2 Corrosiveness and |rritation

5.2.1 Skin Irritation

Speci es:
Concentration:
Exposure:
Exposure Ti ne:

No. of Animals:

Vehi cl e:
PDI | :
Resul t:

EC classificat.:

Met hod:
Year :
GLP:

Test substance:

Met hod:

Resul t:

Test substance:

Concl usi on:

Reliability:

29-JUN- 2003

rabbit
undi | ut ed

Cccl usi ve

24 hour (s)

6

ot her: none

0

not irritating
not irritating
other: Health Effects Test Cuidelines, US EPA, August 1982
1988

yes

as prescribed by 1.1 - 1.4

Ani mal s: New Zeal and Al bi no rabbits (approx. 8 wk, 2-3 kg)
Supplier: Ace Animals, Boyerstown, PA

Test site: 2 intact, 2 abraded sites per rabbit
Application volunme: 0.5 m/site (total = 2 m/rabbit)

Covering: plastic, held in place by tape
Observation tine: 24, 48 and 72 hr post-application

Scoring: Draize nethodol ogy
No erythema or edema was noted during the observation
peri od.

No abnor mal

peri od.
I dentification:

physi cal signs noted during the observation

#A606630

Source: ARCO Chem cal Conpany, Newtown Square, PA, USA
Description: clear liquid

Lot No: not stated

Purity: not stated

St orage conditions: roomtenperature and hum dity

Under the conditions of the test, MP Diol dycol was not
irritating to intact or abraded rabbit skin when applied
under occlusion for 24 hr.

(1) wvalid without restriction

Report available for review GLP-conpliant guideline study
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date: 02-DEC-2003

5. Toxicity Substance ID: 2163-42-0

Speci es: human

Concentration: ot her: 50% 100%

Exposure: Cccl usi ve

Exposure Ti ne: 14 day(s)

No. of Aninmals: 25

Resul t: not irritating

Year : 1997
GLP: yes

Test substance: as prescribed by 1.1 - 1.4

Met hod: SUBJECTS AND SELECTI ON CRI TERI A
Twenty five subjects conpleted the study (nale and femal e, age
18-70 yr). (An additional subject discontinued participation
for personal reasons unrelated to exposure to
the test substance.)
Sel ection criteria were:
- self-assessed sensitive skin
- willingness to cooperate
- absence of any visible skin disease or preexisting,
potentially confoundi ng, skin conditions;
- avoi dance of topical and/or system c steroids and/or
anti hi stimn nes;
- readi ng, understanding and signing an | nformed Consent
Form
- dependability and intelligence in follow ng directions.
METHCD
Approx. 0.2 ml MP Diol (100% 50% aqueous dilution) was
applied to a 3/4"x3/4" gauze adhesive (occlusive) dressing
(Kendal | Healthcare Products Inc) places between the scapul ae.
The test substance was applied Mnday-Friday, with the fina
patch left in palce until the follow ng Monday, for a total of
14 consective days. The site was visually assessed prior to
each patch application. Treatment was discontinued if a score
of 3+ was obt ai ned.
SCORI NG SYSTEM
0 = no visible reaction
1+ = mld erythema (faint, but definate pink)
2+ = wel | -defined erythemn, possible mld edenn
3+ = Erythema plus diffuse edema

Resul t: Al'l treated areas remai ned normal throughout the test

Test substance:

Concl usi on

Reliability:

09- NOv-2003

interval.
MP Di ol Lot SC950908P06
Under the conditions of the test MP Diol (100% 50% did not
exhibit a potential for cumulative dermal irritation in 25
subjects with self-assessed sensitive skin
(1) wvalid without restriction
Report available for review G.P-conpliant study.
(18)
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date: 02-DEC-2003
Substance ID: 2163-42-0

5.2.2 Eyelrritation

Speci es:
Concentration
Dose:

Exposure Ti ne:
Coment :

No. of Animals:

Vehi cl e:
Resul t:

EC classificat.:

Vet hod:
Year:
GLP:

Test substance:

Met hod:

Resul t:

Test substance:

Concl usi on

Reliability:
29-JUN- 2003
Speci es:

Concentrati on:
Dose:
Exposure Ti ne:

No. of Animals:

Vehi cl e:
Resul t:

EC classificat.:

Met hod:
Year :
GLP:

Test substance:

Met hod:

rabbi t
undi | ut ed
.1m

24 hour (s)

not rinsed

6

none

not irritating
not irritating

other: Health Effects Test GCuidelines, US
1988

yes

as prescribed by 1.1 - 1.4

Ani mal s: New Zeal and Al bi no rabbits (approx. 8 wk, 2-3 kg)
Supplier: Ace Aninals, Boyerstown, PA

Test site: applied to one eye/rabbit, the other acting as a
control

Application volunme: 0.1 ni

Qbservation tine: 24, 48 and 72 hr post-application
Scoring: Draize nethodol ogy

All 6 treated eyes appeared nornmal, with no corneal
irridial or conjunctival reactions present.

Identification: #A606630

Source: ARCO Cheni cal Conpany, Newtown Square, PA, USA
Description: clear liquid

Lot No: not stated

Purity: not stated

St orage conditions: roomtenperature and humdity

Under the conditions of the test, undiluted MP Diol G yco
was not irritating to rabbit eye.

(1) wvalid without restriction

Report avail able for review. GLP-conpliant guideline study.

(10)

rabbi t
undi | ut ed
.1m

.5 mnute(s)

3

none

not irritating
not irritating

other: Health Effects Test Cuidelines, US EPA, August 1982
1988

yes

as prescribed by 1.1 - 1.4

Ani mal s: New Zeal and Al bi no rabbits (approx. 8 wk, 2-3 kg)
Supplier: Ace Animals, Boyerstown, PA
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5. Toxicity Substance ID: 2163-42-0

Test site: applied to one eye/rabbit, the other acting as a
control
Application volune: 0.1 m
Washi ng: The eyes were washed with | ukewarm water 20-30 s
post-instillation
Qbservation tine: 24, 48 and 72 hr post-instillation
Scoring: Draize nethodol ogy

Resul t: No corneal or irridial reactions were present, however
slight conjunctival redness (score = 1) was present in 1/3
eye at 24 hr, fully resolved by 24 hr.

Test substance: Identification: #A606630
Sour ce: ARCO Chemi cal Conpany, Newtown Square, PA, USA
Description: clear liquid
Lot No: not stated
Purity: not stated
St orage conditions: roomtenperature and hum dity

Concl usi on: Under the conditions of the test, undiluted MP Diol Qycol
was not irritating to rabbit eye after 20-30 s contact, with
washi ng.

Reliability: (1) wvalid without restriction
Report available for review G.P-conpliant guideline study.

30- JUN- 2003 (10)

5.3 Sensitization

Type: Gui nea pig maxi m zation test
Speci es: gui nea pig
Concentration 1st: | nduction ot her: 10%
2nd:  Chal | enge other: 25, 50 or 100%

No. of Ani mals: 20
Met hod: Directive 96/ 54/ EC, B.6

Year : 1993

GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Met hod: Ani mal s: Hi mal ayan al bi no gui nea pigs (approx. 9 wk, 325-435
9)

Supplier: BRL Ltd, Basel, Switzerland
Control: n = 10
Test group: n = 20

PRELI M NARY STUDY

Objective: to identify concentrations of test substance for
used in main study

Intradermal injection: 5% 100% w w eval uat ed

Topi cal application: 10% 25% 50% 100% w w eval uat ed

MAI' N STUDY - | NDUCTI ON PHASE

Intradernmal injection:

Three pairs of i.d. injections were nade at the nmargin of a
2x4 cm area of clipped scapul ar skin:

- 10% ww MP Diol Gycol in physiological saline

- 47/104 -
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5. Toxicity Substance ID: 2163-42-0
- Freunds Conpl ete Adjuvant 50% w w in distilled water
- 10%ww MP Diol dycol in 50% aqueous Freunds Conplete
Adj uvant
Application of SDS
I nduction site clipped/shaved and 10% Sodi um Dodecyl Sul fate
w w in petrolatum applied.
Topi cal induction:
0.5 mM wundiluted MP Diol dycol, under occlusion for 48 hr
Control s:
Treated as described above with om ssion of MP Diol dycol
MAI N STUDY - CHALLENGE PHASE
Hair was clipped/shaved froma 5x5 cmarea on the left
flank, and 0.5 nml of a solution of MP Diol dycol applied
(0% (distilled water), 25% 50% 100% under occlusion for
24 hr. The test sites were assessed for redness and swelling
24 and 48 hr post-challenge. (The skin sites were re-shaved
after the first reading.)

Resul t : | NDUCTI ON

Test substance:

Concl usi on:

No erythema or edema was present 48hr after occluded dernal
exposure.

CHALLENGE
Controls
No skin reactions present

Test group

Skin reactions were present as foll ows:

10% 1 animal (#490), erythema grade 1, 24 and 48 hr

post -chal | enge

50% 1 animal (#490), erythema grade 1, 24 and 48 hr

post -chal | enge; 2 animals (#489, #499) with erythema grade
1, 48 hr post chall enge

100% 1 ani mal (#490), erythema grade 1, 48 hr post
chal | enge

No nortality or signs of systemic toxicity were noted.
Average bwt gain in treated aninmals was slightly greater
than that of the controls.

Identification: MP Diol dyco

CAS No: 2163-42-0

Source: ARCO Cheni cal Conpany, Newtown Square, PA, USA
Description: clear liquid

Lot No: 20609- A

Purity: 99%

Storage conditions: Roomtenperature, tightly closed
container in the dark

Slight redness (grade 1) was noted in 3/20 of the test group
(15% after challenge with 50% MP Diol dycol. Applying the
allergenicity rating of Kligmn, MP Diol dycol is
considered to have a mld sensitizing potential in the
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5. Toxicity Substance ID: 2163-42-0

gui nea maxi m zation test.

Reliability: (1) wvalid without restriction
Report available for review G.P-conpliant guideline study.
08- NOV-2003 (13)
Type: Pat ch- Test
Speci es: human
Concentration 1st: |Induction other: 0.2 m, 50% aqg. dilution occlusive
epi cut aneous
2nd:  Chal |l enge other: 0.2 m, 50%aqg. dilution occlusive
epi cut aneous
No. of Animals: 110
Vehi cl e: wat er
Year : 1997
GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Met hod: SUBJECTS AND SELECTI ON CRI TERI A

One hundred and si xteen subjects (male and fermal e, age 18 77
yr) were recruited for the study. One hundred and ten

i ndi vidual s conpleted the investigation. (The |aboratory
states that the renmining subjects discontinued their
participation for various reasons unrelated to exposure to
the test substance.)

Sel ection criteria were:

- absence of any visible skin disease or preexisting,
potentially confounding, skin conditions;

- avoi dance of topical and/or system c steroids and/or
anti hi stim nes;

- readi ng, understanding and signing an Informed Consent
Form

- willingness to cooperate

- dependability and intelligence in follow ng directions.

| NDUCTI ON PHASE

Approx. 0.2 m of MP Diol dycol (50% aq. dilution) was
applied to a gauze pad (0.75" x 0.75") and applied to the
upper m d-scapul ae regi on of one hundred and ten nmal e and
femal e vol unteers. The patch was covered with an occl usive
dressing. The application procedure was repeated three tines
per week (Mon, Wed, Fri) for a total of 10 applications. The
pat ches were removed after 24 hr (Tues, Thurs, Sat), and skin
reacti ons evaluated 24 hr (Wed, Fri) or 48 hrs later (Mbon),

i medi ately prior to reapplication of the patch.

CHALLENGE PHASE

Two weeks after the 10th application, a challenge patch (50%
ag. dilution) wasapplied to the original site and to the
forearm (virgin site). These were renoved after a 24 hr
contact period, and reactions at the skin site assessed

i medi ately and again after 24 hr (that is, 48 hr

post -application). Any subject that showed a reaction was
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5. Toxicity Substance ID: 2163-42-0
re-exam ned 72 hr post-application and subsequently
rechal | enged wi th anot her patch.

Any subjects that responded on chall enge were rechal |l enged 7

days later with neat and 50% diluted (water) MP Diol Gyco

under occl usive and seni -occl usive conditions.

SCORI NG SYSTEM

0 = no visible reaction

1+ = mld erythema

2+ = wel | -defined erythemn, possible barely perceptible

oedena

3+ = Erythema and edemn

4+ = Erythema and ederma with vesicul ation and ul ceration
Resul t: Si x subjects responded with skin reactions during induction

and/ or chal |l enge

I NDUCTI ON
5 subjects (10, 45, 47, 48, 82) showed a mld (1+) reaction
at sone point during the induction phase

Subj ect 10 responded on the 7th application only and at no
other tine point. Skin reactivity in subjects 45, 47 and 82
was not recorded until the 9th or 10th application (ie late
in the induction phase of the study). Subject 82 responded on
days 2-10 of the induction phase, possibly indicating an

at opi ¢ response

CHALLENGE

5 subjects (38, 45, 47, 48, 99) exhibited a skin response on
at least one site on at |east one tine point during the
chal | enge phase of the study.

Subj ect 38 showed a mld (1+) reaction 48 hr post-chall enge
at the original site, but this had resolved by 72 hr. No
reaction was noted at the virgin site up to 72 hr

post -chal | enge

Subj ect 45 showed a mild reaction (1+) at 48 hr and 72 hr
post -chal l enge at the original site, but no reaction at the
virgin site up to 72 hr post-challenge.

Subj ect 47 showed a well defined (2+) reaction at the
original site at 48 hr, which resolved to a mld reaction at
72 hr. The virgin site showed a mld reaction (1+) at both
48 hr and 72 hr.

Subj ect 48 showed a mld reaction (1+) at the original site
at 48 hr and 72 hr, and at the virgin site at 72 hr only.

Subj ect 99 showed a MId (1+) reaction at the original site

at 48 hr and 72 hr, and a well defined-decreasing-to-mld
reaction at the virgin site at 24-48 hr (2+) and 72 hr (1+).
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date: 02-DEC-2003
Substance I D 2163-42-0

RECHALLENGE 1
Subj ects 45, 47, 48 and 99 participated in this phase of the
st udy.

Subj ect 45 showed a nmild (1+) reaction at the original and
the virgin site to neat and diluted test substance, both
under occlusion or sem-occlusion, at 48 hr but not at 24
hr.

Subj ect 47 showed a well defined (2+) reaction at 48 hr only
when MP Diol dycol was applied to the virgin site under

occl usion, but not at any other site, time point or exposure
condi tion.

Subj ect 48 showed a well defined (2+) or mld (1+) response
to neat MP Diol dycol under occlusion at the original and
virgin sites, respectively, and a mld (1+) response at 48
hr only at the original site when sem -occluded. This

i ndi vi dual showed no dermal reactivity to a 50%dilution
under any exposure condition at any tine point.

Subj ect 99 showed a mld (1+) response at the original site
only 48 hr after rechal |l enge under occlusion. There was no
reaction at the virgin site when occluded, nor was there any
response at any time at the sem -occluded sites. (No
rechallenge with diluted MP Diol dycol was conducted with
this subject).

RECHALLENGE 2

Subj ects 38, 47 and 48 (ie those that showed a response on
challenge with MP Diol dycol) were rechall enged with
propyl ene glycol and 1, 3-butylene glycol, under occl usion.

Subj ect 38 showed a mild (1+) response to propyl ene glycol
at the original MP Diol Gycol induction/challenge site.
During a third rechallenge with MP Diol dycol, no reaction
was recorded at any site at any tine.

Subj ect 47 showed a mild (1+) response to propyl ene glycol
at 24 hr and 48 hr when applied to both original and the
virgin sites, and a mld (1+) response to butylene glycol at
both tine points at the virgin site only.

Subj ect 48 showed wel| defined (2+) responses to both
propyl ene gl ycol and butyl ene glycol at both sites and at
all time points.

| NTERPRETATI ON

The occurrence of a mild dermal response in 3 subjects on
the 9th or 10th day of the induction phase of this study is
indicative of either an irritant or allergic reaction. Skin
reactions in another subject on days 2- 10 of the induction
phase are suggestive of an atopic response.
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date: 02-DEC-2003
Substance ID: 2163-42-0

Test subst ance:
Concl usi on

Reliability:

26- NOV-2003

Responses in 5 subjects during the chall enge phase, although
mld, were generally delayed and appeared between the 24 hr
and 48 hr observation periods. Once established, these
reactions persisted to 72 hr. Skin responses were noted at
the virgin site in 2 subjects, with one of these showing a
wel | defined reaction imediately after renoval of the
chal | enge patch. An irritant basis for these responses seens
unlikely since there had been no contact with MP Diol in the
10 days preceding the chall enge.

VWen 4 of the 'responders' were rechall enged with neat or

50% aqueous MP Diol dycol, mld-well defined del ayed
reactions were noted at the 48 hr observation point after

occl uded application, but responses after seni -occl uded
application were |l ess marked. The concentrati on MP Di ol

G ycol used in the challenge application had negligible effect
on the magni tude of the response

Sinm |l ar responses were noted in 2 of the 3 'responders
after rechall enge with propyl ene- or butylene glycol under
occlusion, with mld to well defined responses present from
24 hr post-application at both the original and the virgin
sites.

There are several uncertainties and confounders in these
data. Since no reaction during induction or challenge was
noted for the mpjority of subjects, is clear that MP Diol
G ycol is neither a strong irritant nor a strong sensitizer
However the mld-well defined responses seen in a handful of
subjects indicates it has sone potential, albeit weak, to
elicit a dermal reaction. The delayed nature of this
response tends to point towards an allergic response.
However the occurrence of a del ayed response after
rechal | enge with butyl ene glycol or propylene glyco
m tigate against this conclusion, since neither are known
sensitizers. It may be that these individuals were
unr ecogni zed atopi cs, and responded in an undefined manner
to MP Diol, propylene and butyl ene glycols.
No details.
M1 d responses were seen in a small nunmber of subjects under
the occlusive application conditions seen in this study,
however it is unclear if these are irritant or allergic in
nature. The occurrence of a del ayed response to 1, 3-butyl ene
gl ycol or propylene glycol in sone of these individuals
points to irritation or atopy as a possible basis for these
reactions.
(1) wvalid without restriction
Report avail able for review GLP-conpliant study.

(19)
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5. Toxicity Substance ID: 2163-42-0
Type: Pat ch- Test
Speci es: human
Concentration 1st: |Induction other: 0.2 m, 50% aqg. dilution occlusive
epi cut aneous
2nd:  Chal | enge other: 0.2 m, 50%aqg. dilution occlusive
epi cut aneous
No. of Ani mals: 104
Vehi cl e: wat er
Year : 1999
GLP: yes

Test substance:

Met hod:

as prescribed by 1.1 - 1.4
Study identity: C99-0968.01

SUBJECTS AND SELECTI ON CRI TER A

One hundred and thirteen subjects (male and femal e, age
19-79 yr) were recruited for the study. One hundred and four
i ndi vidual s conpl eted the investigation. (The |aboratory
states that the remmining subjects discontinued their
participation for various reasons unrelated to exposure to
the test substance.)

Selection criteria were:

- male and fenml e subjects, age 16 and over;

- absence of any visible skin disease or preexisting,
potentially confounding, skin conditions;

- prohibition of use of topical and/or systenic steroids
and/or antihistinmnes for at least 7 d prior to study
initiation;

- conpletion of a nedical history formand the understanding
and signing an Inforned Consent Form

- considered reliable and capable of follow ng directions.

| NDUCTI ON PHASE

Approx. 0.2 m of test material (50%dilution in water) was
applied to a gauze pad (0.75" x 0.75") and applied to the
upper m d-scapul ae regi on of one hundred and four nale and
femal e vol unteers. The patch was covered with an occl usive
dressing. The application procedure was repeated three tines
per week (Mon, Wed, Fri) for a total of 9 applications. The
pat ches were renoved after 24 hr (Tues, Thurs, Sat), and
skin reactions evaluated 24 hr (Wed, Fri) or 48 hrs |ater
(Mon), imrediately prior to reapplication of the patch.
(Note: Sone individuals (nos. 1-45, panel 19990609) were
induced initially with undiluted test material, but this was
amended after the first application.)

CHALLENGE PHASE

Approx. two weeks after the final application, a challenge
patch was applied to a virgin site, adjacent to the induction
site. This was renoved after a 24 hr contact period, and
reactions assessed i mediately and again 72 hr

post -application. (Note : the concentration of the chall enge
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patch is not stated directly, but is presunmed to be 50%in
wat er) .

SCORI NG SYSTEM

0 = no visible reaction

+ = barely perceptible or spotty erythemn

1 =mld erythema covering nopst of the test site

2 = noderate erythemmn, possible presence of mld edema

3 = marked erythema, nmild edema

4 = Severe erythemn, possible edemn, vesiculation, bullae

and/or ulceration
(Note: this is not the sane scoring systemas that used in

the earlier study, C97-0156)

Resul t: One subject (no. 18, panel 19990609) responded with varying
degrees of erythema (barely perceptible to noderate) during
all stages of the study. This was considered an irritant
hypersensitivity reaction by the | aboratory conducting the
study. This subject is not included in the follow ng
eval uation of these data.

A second (no. 16, panel 19990609) responded with mld
erythema (score 1) during induction phase 7 and 8 only, a
third (no. 2, panel 19990625) with barely perceptible- or
mld erythema on induction phase 2-9, while a fourth (no 8,
panel 19990625) showed barely perceptible erythema on

i nducti on phase 6 and 7. None of these individuals showed
reacti ons on chall enge. Four other individuals responded
with barely perceptible erythema (score +) on at |east on
occasion during the induction phase

| NTERPRETATI ON

Skin responses recorded in this study were consistent with
sporadic, barely perceptible to mld irritation in 6

subj ects during the induction phase of the study. No
reaction was noted in a further 97 individuals after
application under occlusion.

No response was elicited on challenge at a site previously
unexposed to MP Diol dycol

The results indicate that 50% MP Diol dycol was not a
sensitizer under the conditions of the study, although it
was mininmally irritating i n sone individuals follow ng
repeat ed application.

Test subst ance: Low odor sample, no further details.

Concl usi on: MP Di ol dycol was not a sensitiser under the occlusive
conditions used in this study although mninmal irritation
was observed in some individuals.

Reliability: (1) wvalid without restriction
Report available for review G.P-conpliant study.

26- NOv-2003 (22)
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5. Toxicity Substance ID: 2163-42-0
Type: Pat ch- Test
Speci es: human
Concentration 1st: |Induction other: 0.2 m, 50% aqg. dilution occlusive
epi cut aneous
2nd:  Chal | enge other: 0.2 m, 50% aq. dilution occlusive
epi cut aneous
No. of Animals: 104
Vehi cl e: wat er
Year : 1999
GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Met hod: I denti cal nethodol ogy to previous entry (C99-0968.01).
Resul t: One subject (no. 18, panel 19990609) responded with varying

Test substance:
Concl usi on

Reliability:

degrees of erythema (barely perceptible to marked) on

i nduction days 0 - 5, and treatnment was suspended. On
chal | enge, this individual showed mld erythema 24 hr

post -chal | enge, and barely perceptible erythema 72 hr and 96
hr post-challenge. This was considered an irritant
hypersensitive reaction by the contract house. This subject
is not included in the follow ng eval uati on of these data.

Some subjects showed a barely perceptible response (score +)
on one (n = 3) or two (n = 1) occasions during the induction
peri od.

Subj ect 16 (panel 19990609) showed nild erythema (score 1)
on induction phases 7 and 8, while subject 2 (pane
19990625) showed a barely perceptible response (score +) on
i nduction phase 4, and a mld response (score 1) on

i nducti on phases 5-8.

One subject (no. 33, panel 19990625) showed a barely
percepti bl e response (score +) on challenge (72 hr and 96 hr
time points), but had no reaction during induction

| NTERPRETATI ON

Skin responses recorded in this study were consistent with
sporadic, barely perceptible to mld irritation in six

subj ects during the induction phase, while a seventh showed
a barely perceptible response on challenge only. No
reaction was noted in a further 96 individuals.

The results indicate that a 50%dilution of MP Diol dyco
was not a sensitizer under the conditions of the study,
although it was minimally irritating in sone individuals
followi ng repeated exposure

No details.

MP Diol G ycol was not a sensitizer under the occlusive
conditions used in this study although mnimal irritation
was observed in some individuals.

(1) wvalid without restriction

Report avail able for review. GLP-conpliant study.
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26- NOV- 2003 (20)
Type: Pat ch- Test
Speci es: human
Concentration 1st: |Induction other: 0.2 m, 50%aqg. dilution sem occl usive
2nd:  Chal | enge other: 0.2 m, 50%aqg. dilution sem occlusive
No. of Ani mals: 104
Vehi cl e: wat er
Year : 1999
GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Met hod: Study identity: C99-0968. 02

Met hodol ogy simlar to preceding study (C99- 0968.01) with
the foll owi ng exceptions :
- a larger gauze pad was used for application of the sanple

(1" x 1)
- gauze was held in place by a sem-occlusive adhesive
dr essi ng
Resul t: One subject (no. 18, panel 19990609) responded with varying

degrees of erythemn (barely perceptible to noderate) on

i nduction phases 4 - 9, and with mld erythema 24 hr after
chal l enge. This was considered an irritant hypersensitive
reaction by the contract house. This subject is not included
in the followi ng evaluation of these data.

Anot her subject (no. 2, panel 19990625) responded with
barely perceptible erythema (score +) on induction phase 1
to 3, and with mld erythema (score 1) on induction phase 4
to 9. This individual showed a barely perceptible (score +)
skin reaction 72 hr after challenge, but this had resol ved
(score 0) 24 hr later

Four other individuals showed a single, barely perceptible
response on one occasion during the induction phase, and one
of these (no. 2, panel 19990625) showed a barely perceptible
skin reaction 72 hr and 96 hr post-chall enge.

| NTERPRETATI ON

Skin responses recorded in this study were consistent with
sporadic, barely perceptible to mld irritation in five
subj ects during the induction phase of the study. No
reaction was noted in ninety eight individuals after
application under sem -occl usion.

Wth the exception of the single subject nentioned above
(no. 2, panel 19990625), no response was elicited on
chal l enge at a site previously unexposed to MP Diol ddycol

The results indicate that 50% MP Diol dycol was not a
sensitizer under the conditions of this study, although it
was minimally irritating follow ng repeated application.

- 56/104 -



5. Toxicity

date: 02-DEC-2003
Substance ID: 2163-42-0

Test substance:
Concl usi on

Reliability:
26- NOV-2003

Type:

Speci es:

Concentration 1st:
2nd:

No. of Aninmals:

Vehi cl e:

Year :
GLP:
Test substance:

Met hod:
Resul t:

Low odor sanple, no further details.
MP Diol dycol was not a sensitizer under the sem occl usive
conditions used in this study although minimal irritation

was observed in sone individuals.
(1) wvalid without restriction

Report avail able for review GLP-conpliant study.
(23)

Pat ch- Test

human

I nducti on other: 0
Chal | enge other: 0
104

wat er

m, 50%aqg. dilution sem occlusive

.2
.2 mM, 50%aqg. dilution sem occlusive

1999
yes
as prescribed by 1.1 - 1.4

I dentical nethodology to previous entry (C99-0968.02).

One subject (no. 18, panel 19990609) responded with varying
degrees of erythema (barely perceptible to marked) on

i nduction phase 0, and again on induction phases 3 and 4, at
whi ch time induction was suspended. The subject al so showed
a mld to noderate skin reaction on challenge, which
persisted to 96hr. These responses were consi dered
indicative of irritant hypersensitivity by the contract
house. This subject is not included in the follow ng

eval uation of these data.

Three subjects showed a barely perceptible response (score
+) on one occasion during the induction period, and one of
these individuals responded with a barely perceptible
response (score +) at 72 and 96 hr post-chall enge

Subj ect 2 (panel 19990625) showed a barely perceptible
response (score +) on induction phases 2 - 4, and a nmld
response on induction phases 5 - 8. This individual also
showed a barely perceptible response (score +) 72 hr

post -chal l enge only (clear at 96 hr).

| NTERPRETATI ON

Skin responses recorded in this study were consistent with
sporadic, barely perceptible to mld irritation in three
subj ects, and a slightly nore sustained response in a
fourth, during the induction phase of the study. Two of
these four showed a barely perceptible response (score +) on
chal  enge. No reaction was noted in a further 99 individuals
after application under sem -occlusive conditions.

The results indicate that MP Diol dycol was not a
sensitiser under the conditions of the study, although it
was mininmally irritating in sonme individuals follow ng
repeat ed application.
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date: 02-DEC-2003

5. Toxicity Substance I D: 2163-42-0
Test substance: No details.
Concl usi on: MP Di ol Gycol was not a sensitiser under the sem occlusive

conditions used in this study although minimal irritation

was observed in sone individuals.
Reliability: (1) wvalid without restriction

Report available for review G.P-conpliant study.
26- NOV-2003 (21)

5.4 Repeated Dose Toxicity

Type: Sub-acute
Speci es: r at Sex: mal e/ femal e
Strain: W st ar
Rout e of adm nistration: gavage
Exposure peri od: 14 d
Frequency of treatment: daily
Doses: 0, 300, 600 or 1000 mg/ kg bwt/d
Control Group: ot her: deionized water
NOAEL : = 1000 ng/ kg bw
Met hod: Directive 84/449/EEC, B.7 "Sub-acute toxicity (oral)"
Year : 1993
GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Met hod: ANI MALS AND MAI NTANENCE

- Species and strain: rat, SPF Wstar, outbred (BRL Ltd,
Basel, Switzerl and)

- Numbers: 20 nales, 20 fenunles

- Age: approx. 6 wk at start of treatnent

- Acclimation period: at least 5 d

- Housing: group housed (5 per cage) in suspended wire mesh
cages

- Diet: Kliba pelleted | aboratory ani mal diet

(Kl'i ngental nuehl e AG, Switzerland), ad |ibitum

- Water: tap water, ad libitum

- Environment: controlled to 21 degrees C, 55%rel.

hum dity, 12 hr light/dark cycle, 15 air changes/hr

PREPARATI ON OF DOSI NG SOLUTI ONS
The test substance was dosed undil uted.

ANALYSI S OF DOSI NG SOLUTI ONS
None perfor ned.

TREATMENT

Test substance adnini stered by oral gavage to groups of 5
mal e and 5 female rats at dose | evels of 0O (deionized

wat er), 300, 600 or 1000 ng/ kg bw/d for 14 consecutive
days. Dose volumes (cal cul ated weekly according to bwt) were
0.99, 0.30, 0.59 or 0.99 nm/kg bwt/day, respectively.

OBSERVATI ONS
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5. Toxicity Substance ID: 2163-42-0
- clinical signs: at |least once daily
- norbidity / nortality: twice daily
- body weight: weekly and on the day precedi ng necropsy,
prior to an overni ght fast.
- food intake: weekly
- ophthal mi ¢ exam nation: during final week of treatnent
CLI NI CAL CHEM STRY, HEMATOLOGY
Bl ood (retro-orbital sinus, |light ether anesthesia) was
collected imedi ately prior to necropsy.
Hermat ol ogy
- a standard range of endpoints was determ ned on bl ood
containing either EDTA or citrate as anticoagul ant (see
entry for 90-day study for list of endpoints).
Ainical chemistry
- a standard range of endpoints was deternined on serum (see
entry for 90-day study for list of endpoints).
NECROPSY AND HI STOPATHOLOGY
The term nal bwt was recorded and the animals sacrificed by
exsangui nati on (deep ether anesthesia) on day 15, follow ng
an overni ght fast. Any nmacroscopi c abnornmalities were noted.
The foll owi ng organs were wei ghed, preserved and subject to
nm croscopi ¢ exam nation (H&E staining):
- adrenal s
- heart
- kidneys
- liver
- spleen
- stomach (not wei ghed)
- testes
- all gross lesions (not weighed)
STATI STI CAL METHODS
- body weights, food intake, organ weights: Dunnett-test
(pool ed vari ance)
- hematol ogy, clinical chem stry: Dunnett -test or
St eel - t est
- ophthal mi c observations: Fisher Exact test

Resul t: Al results are presented by dose level (control, 300 ng/kg

bwt, 600 ng/kg bwt, 1000 ngy/ kg bwt).

There was no nortality, norbidity or clinical signs anong
the treated groups. The only findings of note were:

CLI NIl CAL CHEM STRY

- total serumprotein (g/l), males only: 61, 60, 60, 57
(P<0.01)

- serumcreatinine (unmol/l), fermales only: 78.8, 69.7
(P<0.05), 76.5, 74.7

- serumurea (mmol/l), fenmales only: 9.8, 7.2 (P<0.01), 8.2
(P<0.05), 7.7 (P<0.05)
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date: 02-DEC-2003
5. Toxicity Substance ID: 2163-42-0

The study director noted that the | ack of consistency
bet ween the sexes indicated observati ons were not of
t oxi col ogi cal significance.

NECROPSY
One fermale (animal 28) fromthe 300 ny/ kg bwt/d group had an
enlarged liver (+ 90% (absolute and rel ative) conpared to
control nean) and spleen (+ 270% abs. and rel.) wth
hi st opat hol ogi cal evi dence of a | ynphoblastic type of
|l eukemia. In view of the short treatnment period, this was
consi dered unrelated to treatnent by the study director. One
femal e (animal 33) fromthe 600 ng/ kg bwt/d group had a
l'iver nodule (organ wt unaffected, no histopathol ogical
abnormality). This was considered the result of nornal
bi ol ogi cal variation by the study director.

Test substance: Identification: MP Diol dycol
CAS No: 2163-42-0
Sour ce: ARCO Cheni cal Conpany, Newt own Square, PA, USA
Description: clear liquid
Lot No: 20609- A
Purity: 99%
Storage conditions: Roomtenperature, tightly closed
container in the dark

Concl usi on: No adverse effects were present in nmale and fermal e W star
rats follow ng gavage adm nistration of MP Diol dycol at
doses of 0, 300, 600 or 1000 nmg/kg bwt/d for at |east 14
days. The results support a definitive sub-acute NOAEL of
1000 mg/ kg bwt/ day.

Reliability: (1) wvalid without restriction
Study report avail able for review, GLP-conpliant guideline
investigation with clear reporting of methods and tabul ation
of findings in data tables and appendi ces.

08- AUG- 2003 (36)
Type: Sub-chronic

Speci es: r at Sex: male/female
Strain: W st ar

Rout e of adm nistration: gavage

Exposure peri od: 90 d

Frequency of treatment: daily

Doses: 0, 300, 600 or 1000 nmg/kg bwt/d

Control G oup: ot her: deioni zed water

NOAEL : = 1000 ng/ kg bw

Met hod: Directive 87/ 302/ EEC, part B, p. 8 "Sub-chronic oral toxicity

test: 90-day repeated oral dose using rodent species"
Year : 1993

GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Met hod: ANI MALS AND MAI NTANENCE

- Species and strain: rat, SPF Wstar, outbred (BRL Ltd,
Basel , Switzerl and)
- Nunbers: 45 mal es, 45 fennl es
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5. Toxicity Substance ID: 2163-42-0

- Distribution to treatnment groups: 10/sex/dose |level (plus
5 spare per sex)

- Age: approx. 6 wk at start of treatnent

- Acclimation period: at least 5 d followed by veterinary
heal th exam nation

- Housing: group housed (5 per cage) in suspended wire nmesh
cages

- Diet: Kliba pelleted |aboratory animl diet

(Kl'i ngental nuehl e AG Switzerland), ad Iibitum

- Water: tap water, ad libitum

- Environnment: controlled to 21 +/- 3 degrees C, 40-70% rel
hum dity, 12 hr |ight/dark cycle, 15 air changes/hr

PREPARATI ON OF DQOSI NG SOLUTI ONS
The test substance was dosed undil ut ed.

ANALYSI S OF DOSI NG SOLUTI ONS
None perf or nmed.

TREATMENT

Test substance adnini stered by oral gavage (metal stonach
tube) to groups of 10 male and 10 fenale rats at dose |levels
of 0 (deionized water), 300, 600 or 1000 ng/kg bwt/d for at
| east 91 consecutive days. Dose vol unes (cal cul ated weekly
according to bwt) were 0.99, 0.30, 0.59 or 0.99 m/kg
bwt / day, respectively.

OBSERVATI ONS

- nmorbidity / nortality: twice daily

- clinical signs: at |least once daily on study days 1-28,
weekly thereafter

- pal pation: each ani mal handl ed and subject to physica
exam nati on once weekly

- body wei ght and food intake: weekly

- ophthal mi ¢ exam nation: during final week of treatnent
(control and 1000 ng/ kg bwt/d groups only)

CLI NI CAL CHEM STRY, HEMATOLOGY

Bl ood (retro-orbital sinus, |light ether anesthesia) was
collected imediately prior to necropsy follow ng an
overni ght fast.

Henat ol ogy

- a standard range of endpoints was deternined on bl ood
containing either EDTA or citrate as anticoagul ant:

- erythrocyte count

- henogl obi n concentration

- hematocrit

- mean corpuscul ar henogl obi n

- mean corpuscul ar henogl obi n concentration

- platelet count

- red cell distribution width

- total |eukocyte count- differential white cell count
- prothrombin tine
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5. Toxicity Substance ID: 2163-42-0

- partial thronboplastin tine

Clinical chemstry

- a standard range of endpoints was deternined on serum
- ALAT (GPT), ASAT (CGOT), alkaline phosphatase

- bilirubin, creatinine, glucose, urea

- total protein, albumn

- sodium potassium chloride, calcium phosphorus

NECROPSY AND HI STOPATHOLOGY

The term nal bwt was recorded and the animal s sacrificed by
exsangui nati on (deep ether anesthesia) on day 15, follow ng
an overni ght fast. Any macroscopic abnormalities were noted.
The foll owi ng organs were wei ghed:

- adrenal s

- brain

- heart

- ki dneys

- liver

- spleen

- testes

Sanpl es were preserved fromthe foll owi ng organs:

- adrenals, aorta

- brain

- cecum cervix, clitoral gland #, colon

- duodenum

- epidi dynmi des, esophagus, eyes (+ optic nerve and Harderian
gl and)

- femur (incl. joint)

- heart

- ileum

- jejunum

- kidneys

- larynx #, lachrynmal gland (exorbital) #, liver, lungs
(infused with formalin), |ynph nodes (mandi bul ar,
mesenteric)

- mammary gl and

-ovaries

- pancreas, pituitary gland, preputial gland #, prostate
gl and

- rectum

- salivary gl ands (mandi bul ar, sublingual), sciatic nerve
sem nal vesicles, skeletal nuscle, skin, spinal cord
(cervical, md-thoracic, lunbar), spleen, sternumw th bone
marr ow, Sstomach

- testes, thynus, thyroid (incl. parathyroid), tongue#,
trachea

- urinary bl adder

- vagina- all gross lesions

Ti ssues fromcontrol and 1000 ng/ kg bwt/d groups (and any
gross | esions) were subject to histopathol ogi cal exam nation
(excluding tissues narked #) after wax enbeddi ng and H&E
st ai ni ng.
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5. Toxicity Substance ID: 2163-42-0
STATI STI CAL METHODS
- body weights, food intake, organ weights: Dunnett-test
(pool ed vari ance)
- hematol ogy, clinical chenmistry: Dunnett -test or
St eel - t est
- ophthal mi c observations: Fisher Exact test

Resul t: Al results are presented by dose |level (control, 300 ng/kg

Test substance:

Concl usi on

bwt, 600 nmg/ kg bwt, 1000 ng/ kg bwt).

There was no nortality, norbidity or clinical signs or
changes in behavi or anong the groups. Results for the
majority of endpoints were conparable for control and
treated animals, with only minor variations present in nost
i nstances.

The only findings of note were:

CLI NI CAL CHEM STRY

ALAT(U/1), males only: 0.58, 0.56, 0.62, 0.50 (P<0.05)

ASAT (U/'l) males only: 2.06, 2.20, 1.96, 1.82 (P<0.05)

Total bilirubin (umol/1) males only: 2, 2, 3 (P<0.05), 2
Phosphorus (mmol /1), males only: 1.91, 1.72 (P<0.05), 1.75
(P<0.05), 1.71 (P<0.05)

The study director concluded that these changes were either
of no biological significance (ALAT, ASAT) or were

spont aneous, non-treatnent rel ated events (bilirubin,
phosphorus).

NECROPSY

Liver wt, males:

- absolute (g): 12.49, 11.63, 11.42, 12.78 (non-sig.)

- relative (g/100 g bwt): 3.19, 2.90 (P<0.05), 2.84
(P<0.01), 3.14

Liver w, ferales:

- absolute (g): 8.60, 7.51 (P<0.01), 7.64 (P<0.01), 8.45
- relative (g/100 g bw): 3.50, 3.16 (P<0.01), 3.15
(P<0.01), 3.36

Ki dney wt, fenuales

- absolute (g): 1.56, 1.59, 1.60, 1.71 (P<0.05)

- relative (g/100 g bwt): 0.63, 0.67, 0.66, 0.68 (non-sig.)
Since these alterati ons were not expressed consistently
(within a sex or between sexes) and no dose/response

rel ati onship was present, the study director concluded they
were unrelated to adm nistration of MP Diol dycol
Identification: MP Diol dyco

CAS No: 2163-42-0

Source: ARCO Chem cal Conpany, Newtown Square, PA, USA
Description: clear liquid

Lot No: 20609- A

Purity: 99%

St orage conditions: Roomtenperature, tightly closed
container in the dark

No adverse effects were present in nmale and fermal e W star
rats foll owi ng gavage adm nistration of MP Diol G ycol at
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5. Toxicity Substance ID: 2163-42-0
doses of 0, 300, 600 or 1000 ng/kg bwt/d for at |east 90
days. The results support a definitive sub-chronic NOAEL of
1000 nmg/ kg bwt/ day.

Reliability: (1) wvalid without restriction
Study report available for review, G.P-conpliant guideline
investigation with clear reporting of methods and tabul ation
of findings in data tables and appendi ces.

08- AUG- 2003

(35)

5.5 Genetic Toxicity 'in Vitro'

Type:
System of testing:
Concentrati on:

Anes test
Sal monel | a typhi murium TA1537, TA98, TA1535, TA100
100-5000 ug/pl ate

Cytotoxi ¢ Concentration: >5000 ug/plate

Met abol i ¢ activati on: with and wi t hout
Resul t: negative
Met hod: Directive 84/ 449/ EEC, B. 14
Year: 1993
GLP: yes

Test substance:

Met hod:

as prescribed by 1.1 - 1.4

DI RECT PLATE | NCORPORATI ON ASSAY

Fi ve dose levels (spaced at approx. half-log intervals) were
tested in triplicate in each strain. The test was conducted
twice, in the presence and absence of S9 on both occasions.
The test system contai ned:

- top agar (3 m)

- bacterial culture (1079 cells/m; 0.1 m)

- test substance in sterile reverse osnosis (MIli-Q water
- S9 mx (activation assays; 0.5 m) or 0.1 M phosphate
buffer, pH 7.4 (non-activation assays; 0.5 ml)

COLONY COUNTI NG
Hi s+ revertants were counted using an Artek 880 col ony
counter, or by manual counting if <40 col oni es present.

S9 M X (per 10 m)

- NADP (30 nmg) and gl ucose-6-phosphate (15.2 ng; in total
volume 5.5 m water)

- sodi um phosphate buffer (0.5 M pH 7.4, 2 )

- magnesium chloride (0.08 M 1 m)

- potassiumchloride (0.33 M 1 m)

- Arochlor 1254-induced rat liver S9: 0.5 m

SELECTI ON OF DOSE LEVELS

A prelimnary toxicity test was performed using TA100 and
concentrations of MP Diol dycol (1-5000 ug/plate, in
duplicate), with and without S9. The prelinm nary test was
al so used to assess cytotoxicity.

The main assays were perforned using 100, 333, 1000, 3330
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5. Toxicity Substance I D: 2163-42-0
and 5000 ug/ pl ate.
Negative control: vehicle (sterile, reverse osnpbsis water)
Posi tive controls: w thout S9
- TA1535: sodium azide (1 ug/plate)
- TA1537: 9-aminoacridine (60 ug/plate)
- TA98: daunonycine (4 ug/plate)
- TA100: nethyl net hanesul fonate (650 ug/pl ate)
Positive controls: with S9
- TA1535 and TA 1537: 2-am noanthracene (5 ug/pl ate)
- TA98 and TA100: 2-am noanthracene (0.5 ug/plate)
ACCEPTABI LI TY CRI TERI A
- spontaneous reversion data (negative controls) within
hi storical range for |aboratory
- response of positive control substances within historica
range for |aboratory
- dose range used for test substance should exhibit clear
evi dence of cytotoxicity or should extend to 5000 ug/plate
EVALUATI ON CRI TERI A
A result was considered negative if:
- nunber of revertants <2-fold that of solvent control (both
with and without S9 activation)
- negative response was reproducible in both independent
assays
A results was considered positive if:
- nunber of revertants >2-fold that of solvent control (both
with and without S9 activation), disregarding plates with 20
colonies or |ess
- positive response was reproducible in both independent
assays
No statistical analyses were carried out.

Resul t: CYTOTOXI CI TY

Test substance:

Survival of TA100 in the prelimnary test (and all tester
strains fromthe main study) was unaffected by MP Dio

G ycol at 5000 ug/plate both in the presence and absence of
S9.

RESULTS FROM MAI N TRI ALS

A negative response was obtained in all tester strains over
the entire range of concentrations tested in both trials, in
the presence and absence of S9.

RESULTS FOR CONTRCLS

A satisfactory response was obtained with the negative and
positive control plates.

Identification: MP Diol dyco

CAS No: 2163-42-0

Sour ce: ARCO Cheni cal Conpany, Newt own Square, PA, USA
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Description: clear liquid
Lot No: 20609- A
Purity: 99%
Storage conditions: Roomtenperature, tightly cl osed
container in the dark

Concl usi on: MP Di ol dycol was not nutagenic in Sal nonella typhimurium
TA 1535, TA 1537, TA98 or TA100 when tested wi th independent
repeat at 100-5000 ug/plate in the presence and absence of
Arochl or 1254-induced rat |iver S9.

Reliability: (1) wvalid without restriction
Report avail able for review GLP-conpliant guideline study.

24-JUL-2003 (41)
Type: Chronpsomal aberration test
System of testing: Human | ynphocyt es
Concentration: 10- 5000 ug/m without S9; 333-5000 ug/m with S9
Cyt ot oxi ¢ Concentration: >5000 ug/|
Met abol i c activation: with and without
Resul t: negative
Met hod: Directive 84/ 449/ EEC, B. 10

Year : 1993

GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Met hod: TEST SYSTEM

Cul tured peripheral human | ynphocytes were established
within 4 hr of taking blood fromthree adult male donors.

CELL CULTURE COND TI ONS

VWol e blood (0.4 m) was cultured for 48 hr in F10 conplete
culture medium (5 m) wi th phytohemagglutinin (0.1 m) prior
to use. Incubations were perforned in the dark in hunmidified
(80-95% air containing 5% carbon dioxide. Tenperature,

hum dity and CO2 | evels were nonitored during the

experi ment .

EXPERI MENTAL DETAI LS

The test system contai ned:

- lynphocyte culture (0.4 m blood in 5 m nedium

- test substance in sterile reverse osnosis (MI1i-Q water
(vol ume not given)

- S9 mx (activation assays; 0.2 m) or HEPES
(non-activation assays; 0.2 nl)

Test in the presence of S9: after 3 hr treatment, cells were

rinsed (HBSS) for a further 20-22 hr (first fixation period)
or 44-46 hr (second fixation period).

Test in the absence of S9: cells were fixed i nmediately
after treatment for 24 hr and 48 hr

Col chicine (0.5 ug/m) was added to arrest cell division
during the last 3 hr of culture. Thereafter the cells were
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Substance ID: 2163-42-0

treated with hypotonic potassiumchloride (0.56% and fixed
with nethanol. Two slides per culture were stained with
G enmsa and enmbedded in DePeX.

S9 MX (per 1 m)
- NADP (3.4 np)

- glucose- 6- phosphate (1.7 ng)

- HEPES (4 unol)

- Myd 2. 6H20 (1.02 nm)

- KO (2.46 nm)

- Arochlor 1254-induced rat liver S9: 0.5 ni

SELECTI ON OF DCSE LEVELS

A prelimnary toxicity test (10, 33, 100, 333, 1000, 3330
and 5000 ug/m) was perforned to determine if MP Diol dycol
inhibited mtosis in the presence or absence of S9 m x.
Mtotic index in the 5000 ug/m cultures in the absence of
S9 was reduced by 37% after the first fixation period and by
47% after the second. In the presence of S9 after 24 hr
fixation the mitotic index was reduced by 24% at 5000 ug/ml.
As a result, the following treatment |levels were sel ected
for the main experinents:

Experinment 1

- S9: 10, 100, 1000 and 5000 ug/plate

+ S9: 333, 1000, 3330 and 5000 ug/plate

Experi ment 2

- S9: 333, 1000, 3330 and 5000 ug/plate

+ S9: 333, 1000, 3330 and 5000 ug/plate

CONTROL SUBSTANCES
Negative control: F10 medi um buffered with 20 nM HEPES

Positive control: w thout S9
Mtonycin C (0.2 ug/m for 24 hr; 0.1 ug/m for 48 hr)

Positive control: with S9
Cycl ophosphami de (15 ug/m for 3 hr)

M TOTI C | NDEX
The mitotic index of each culture was determ ned by counting
the nunber of netaphases per 1000 cells.

CHROMOSOMAL ABERRATI ONS

Slides were randomy coded and scored 'blind . At |east 100
nmet aphase chrompbsonme spreads per culture were exam ned

(met aphases with <46 chronpsones excl uded from anal ysi s).
The nunber of cells with aberrations and the number of
aberrations were cal cul at ed.

ACCEPTABI LI TY CRI TERI A

The test was considered acceptable if it met the follow ng
criteria:

- chromobsomal aberrations in the solvent control cultures
should fall within the |aboratory historical range;
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- the positive control substances should give a significant
(P<0.05; Chi-square test) increase in cells with chronpsonal
aberrati ons.
EVALUATI ON CRI TERI A
A result was considered negative if:
- none of the tested concentrations induced a statistically
significant (P<0.05; Chi-square test) increase in cells with
chronmobsonal aberrati ons;
A result was considered positive if:
- there was a dose-related, statistically significant
(P<0.05; Chi-square test) increase in cells with chronpsomal
aberrations;
- no dose-response was observed but a statistically
significant (P<0.05; Chi-square test) increase in
chronosonmal aberrations was present in both independent
repeat tests.
STATI STI CAL METHODS
The Chi-square test was used to conpare results from each
treatment group with the controls.

Resul t: Results fromthe prelimnary study denonstrated that pH and

Test substance:

osnmolarity were unaffected by inclusion of 5000 ug/m M
Diol dycol in the cultures (7.81 and 291 nOsm kg
respectively for control, 7.88 and 344 nOsm kg respectively
in presence of test substance).

There was no statistically significant or biologically
meani ngful increase in chronpsomal aberrations (excluding
gaps) in either experinent in the absence or presence of S9
e.g.

Experinment 1, 5000 ug/m:

-S9, 24 hr fixation: 1-2 aberrant cells per 100 netaphases
-S9, 48 hr fixation: 0-1

+S9, 24 hr fixation: 0-0

+S9, 48 hr fixation: 0-1

Experinment 2, 5000 ug/m:

-S9, 24 hr fixation: 0-0 (no 48 hr eval uation)

+S9, 24 hr fixation: 0-1 (no 48 hr eval uation)

The nunber of cells with chronmobsonal aberrations (excluding
gaps) in the solvent control cultures was within the
historical control range (1.1 +/- 1.0 aberrant cells per 100
met aphases -S9; 1.1 +/- 0.8 aberrant cells per 100

net aphases +S9).

A satisfactory response was obtained with the positive
control substances

Identification: MP Diol dyco

CAS No: 2163-42-0

Sour ce: ARCO Chemni cal Conpany, Newtown Square, PA, USA
Description: clear liquid

Lot No: 20609- A
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Purity: 99%
St orage conditions: Roomtenperature, tightly closed
container in the dark

Concl usi on: MP Di ol dycol was not clastogenic in human periphera
| ymphocyt es when tested at concentrations up to 5000 ug/ n
in the presence and absence of Arochl or 1254-induced rat

Iiver S9.
Reliability: (1) wvalid without restriction
Report avail able for review. GLP-conpliant guideline study.
24-JUL- 2003 (39)
Type: Mammal i an cell gene nutation assay
System of testing: V79 Chi nese hanmster cells
Met hod: Directive 2000/ 32/ EC, B.17
Year : 1993
GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Met hod: TEST SYSTEM

V79 Chinese hanster cells were obtained fromthe Departnent
of Toxicol ogy, Agricultural College of Wageni ngen, the
Net her | ands.

CELL CULTURE CONDI TI ONS

V79 cells were cultured at 37 degrees Cin F10 conplete
culture mediumin humdified air (80-95% containing 5%
carbon di oxi de. Tenperature and CO2 | evels were nonitored
during the experinment. Prior to nutagenicity testing, cells
were grown for 4-5 days on cul ture nedi um contai ni ng
hypoxant hi ne 10*-4 M), am nopterin (107"-5 M and thym di ne
(1.6 x 10"-5 M to reduce occurrence of spontaneous
mut ati ons.

EXPERI MENTAL DETAI LS

Cells were exposed to the test substance in F10 conplete

cul ture nedium wi t hout serum buffered with 20 mM HEPES, for
3 hr. The test system contai ned:

- V79 cells (6 x 10716 in 6 m nedium

- test substance (F10 medium buffered with 20 nM HEPES)

- S9 mx (activation assays; 0.2 m) or HEPES
(non-activation assays; 0.2 m)

After exposure, the cells were rinsed twice with Hank's

bal anced salt solution, resuspended in conplete culture

nmedi um counted and seeded for determ nation of col ony
formi ng efficiency and for expression of nutant phenotype.
The cells were subcultured twice during the 7 day expression
period. Colony form ng efficiency was assessed by plating
200 cells in triplicate. Mutant frequency was assessed by
seeding 1076 cells into petri dishes containing 10 n

sel ective nedium and incubating for 7-10 days. Col ony
counts were perfornmed using an Artek col ony counter
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S9 MX (per 1 nml)
- NADP (3.4 np)
- gl ucose- 6- phosphate (1.7 ng)
- HEPES (4 unpol)
- Myd 2. 6H20 (1.02 nm)
- KA (2.46 m)
- Arochlor 1254-induced rat liver S9: 0.5 n
SELECTI ON OF DOSE LEVELS
A prelimnary toxicity test was performed in the presence or
absence of S9 mix to determne if MP Diol Gycol (10, 33,
100, 333, 1000, 3330 and 5000 ug/m) was toxic toward V79
cells. Cytotoxicity was expressed as the reduction in col ony
forming efficiency conpared to the solvent control. No
adverse effect was apparent, hence the foll owi ng exposure
range was used in the main studies (with and wi thout S9):
333, 1000, 3330 and 5000 ug/m
CONTROL SUBSTANCES
Negative control: F10 medi um buffered with 20 nM HEPES
Positive control: w thout S9
Et hyl met hanesul fonate (6 nM in DMSO)
Positive control: with S9
Di net hyl ni trosamine (8 mM in HBSS)
ACCEPTABI LI TY CRITERI A
The test was considered acceptable if it met the follow ng
criteria:
- absolute cloning efficiency equal to or greater than 50%
- acceptabl e nunmber of surviving cells in at least 3 of the
4 doses tested
- spontaneous mnutation frequency in untreated or solvent
controls <5 x 1075 survivors;
- significant (at least 3-fold) response in nutant frequency
for positive controls.
EVALUATI ON CRI TERI A
A result was considered negative if:
- none of the tested concentrations showed a nutant
frequency at least 3-fold that of the solvent control;
- the result was confirmed in an i ndependent test.
A results was considered positive if:
- the test substance produced a nutant frequency 3-fold
hi gher than the spontaneous nutation frequency of the
sol vent controls;
- a dose response rel ationship was present and reproduci bl e
in an independently repeated test.
STATI STI CAL METHODS
No statistical nethods were applied to the data.

Resul t: Results fromthe prelimnary study denonstrated that cloning
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efficiency directly after exposure to 333-5000 ug MP Dio

A ycol/mM nedium was decreased by approx. 25-40% (no cl ear
concentration response/rel ationship; sinmlar response in
absence or presence of S9). pH and osnolarity were
unaffected by inclusion of 5000 ug/m MP Diol Aycol in the
cultures (7.47 and 298 nmOsm kg respectively for control,
7.42 and 344 mOsm kg respectively in presence of test

subst ance) .

There was no increase in nutant frequency at the HPRT-1ocus
in either of the independent repeat studies. A satisfactory
response was obtained for both the solvent control and
positive control substances.

Test substance: Identification: MP Diol dyco
CAS No: 2163-42-0
Description: clear liquid
Lot No: 20609- A
Purity: 99%
Storage conditions: Room tenperature, tightly closed
container in the dark

Concl usi on: MP Di ol G ycol was not nutagenic in the V79/HPRT nutation
test system when tested at concentrations up to 5000 ug/m
in the presence and absence of Arochl or 1254-induced rat

liver S9.
Reliability: (1) wvalid without restriction

Report available for review G.P-conpliant guideline study.
30- JUN- 2003 (40)

5.6 Genetic Toxicity 'in Vivo'

5.7 Carcinogenicity
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5.8.1 Toxicity to Fertility

Type: Two generation study

Speci es: rat

Sex: mal e/ f eral e

St rain: Sprague- Dawl ey

Rout e of admi nistration: gavage

Exposure Peri od: at least 70 d prior to mating
Frequency of treatnment: dai ly

Doses: 0, 100, 300 or 1000 ng/ kg bwt/d

Control Group:
NOAEL Parental :

NOAEL F1 Of f spri ng:
NOAEL F2 O f spri ng:

Met hod:

Year :

GLP:
Test substance:

Met hod:

ot her: yes (deionized water)
1000 ng/ kg bw
1000 ng/ kg bw
1000 ng/ kg bw

EPA OPPTS 870. 3800

2000

yes

as prescribed by 1.1 - 1.4

ANI MALS AND MAI NTANENCE

- Species and strain: rat, Crl:CD (SD)IGS BR (Charles River
Laboratories, Raleigh, NC, USA)

- Age: 29 days on receipt

- Acclimtion period: 15 d

- Housing: individually housed in suspended wire nmesh cages
- Diet: Certified Rodent Lab Diet 5002 (PM Nutrition
International Inc.), ad libitum

- Water: reverse osnosis-treated tap water, ad |ibitum

- Environnent: controlled to 72 +/- 4 degrees F, 30-70%rel.
humi dity, 12 hr light/dark cycle, 10 air changes/hr

- FO age at first treatnent: approx. 6 wk

- FO bwt at first treatment: nales = 186-264g, fenales

141- 1849

PREPARATI ON OF DOSI NG SOLUTI ONS

Dosi ng sol utions were prepared biweekly in deionized water
vehicle to give target concentrations of 0, 20, 60 or 200
mg/ m, and stored at room tenperature.

ANALYSI S OF DOSI NG SOLUTI ONS

An aliquot (fromthe mddle stratum of each formulation) was
taken from each bi -weekly preparation and anal yzed by GC.
Stability was determ ned over 17 days (roomtenperature).

TREATMENT

Test substance adm nistered by oral gavage (stainless steel
cannula; 5 m/kg bw) at dose levels of 0 (deionized water),
100, 300 or 1000 ng/kg bwt/d to FO mal es and females for a
m ni mum of 70 days prior to mating. Doses were based upon
the nost recently recorded individual body weight data.

Dosi ng continued throughout mating, gestation and |actation
until euthanasia. The F1 generati on was exposed in utero,
through nursing, during lactation and through weaning. F1
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mal es and fenal es selected for mating were treated from PND
22 as described for the FO generation

MATI NG

Ani mal s (30 per sex per dose group, both FO and F1
generations) were paired in a 1:1 basis after treatnent for
at least 70 d. Each pair was exami ned daily and mating was
confirmed by the presence of a copulatory plug or presence
of spermin a vaginal smear (assigned GD 0). If no evidence
of mating was apparent after 14 d (or three estrus cycles),
the femal e was placed in a plastic maternity cage with
nesting material.FO bwt prior to mating (wk 10; age appr ox.
12 wk): males 437-682 g, femal es 202-367 gFl bwt prior to
mating (wk 28; age approx. 15 wk): males 415-636 g, femrmales
225-368 ¢

FO AND F1 OBSERVATI ONS

Al'l animls observed three tinmes per day for externa
clinical signs, behavioral changes and nortality, and
subject to a nore detail ed physical exanm nation once weekly.
Mal e body wei ght and food intake were recorded weekly until
eut hanasi a. Fenml e body wei ght and food consunption were
recorded weekly until mating, on 6 occasions during
gestation (3-6 d intervals) and regularly during |actation
(3-7 d intervals). The stage of estrus (netestrus, diestrus,
estrus, proestrus) for each fenmal e (vagi nal snmear) was
recorded conmmencing from21 d prior to mating and conti nui ng
until mating was confirned.

LI TTER OBSERVATI ONS

Each litter was exam ned daily for survival. Any pups dying
on PND 0-4 were subject to necropsy (including exam nation
of heart and brain plus skeletal exanmination if hard tissue
anonaly suspected). A detailed gross necropsy was conducted
on any pup dying between PND 4 and prior to weaning, and

ti ssues preserved for histol ogi cal exam nation.

LI TTER REDUCTI ON

Litter size was reduced to 8 pups per litter (4 male, 4
femal e as far as possible) to reduce variability anpng
litters.

PUP PARAMETERS

Each pup was subject to a detail ed physical exanination on
PND 1, 4, 7, 14 and 21. Anogential distance was measured on
PND1, and pups individually sexed on PND 0, 4 and 21. Body
wei ghts were recorded on PND 1, 4, 7, 14 and 21

DEVELOPMENTAL LANDMARKS

Bal anopreputi al separation was assessed in nmales (n = 30 per
dose group) from PND 35 onwards. Vagi nal openi ng was
assessed in females (n = 35 per dose group) from PND 25
onwards. Body wei ght was recorded for all pups on the day of
acqui sition of each devel opnental |andmark.
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SELECTI ON OF F1 PARENTS

35 male and 35 femal e F1 pups were randomly selected from
each dose group on PND 21 (weaning), and treated (control or
MP Diol) on PND 22-27. 30 animals per sex per dose group
were selected to conprise the F1 generation, the renaining
animal s were subject to post-nortem exam nation (enphasis on
devel opnent al nor phol ogy) .

NECROPSY - ADULTS

Al FO and F1 parental aninmals were subject to exani nation
(i ncluding any unschedul ed deaths). Organ wei ghts were
recorded for all nmajor organs, including epididymdes (tota
and cauda), ovaries, prostate, seminal vesicles (with
coagul ati ng gl ands and accessory fluids), testes and uterus
with oviducts and cervi x. An extensive range of tissues (in
excess of 30 organs/organ systens plus any abnormal tissues)
wer e sanpl ed and preserved.

EVALUATI ON OF SPERMATOGENI C ENDPOI NTS

The right epididym s was excised i mediately upon

eut hani zati on, wei ghed and a sanple of spermcollected from
the right cauda epididym s for assessnent of:

- notility (200 notile and nonnotil e spermtozoa per ani mal
all dose groups, Hamiliton-Thorne HTM I VOS Version 10
conputer assisted sperm anal ysis systen)

- morphol ogy of abnormal forms evaluated by differentia

m croscopi ¢ count of 22 spermatozoa per aninal |ight using
wet - mount techni que (Linder et al. (1992) Reprod Toxicol.

6, 491-505)

- left testis and epididynmis fromall males stored frozen,
honogeni zed and assessed for honpgeni zation resistant sperm
and sperm production rates (m nimumof 200 cells if possible
or 20 fields counted per sanple; nethod of Blazak et al.
(1985), Fund Appl Toxicol, 5, 1097-1103)

NECROPSY - PUPS

5 '"selected' F1 pups/sex/group (see "Selection of F1
parents) were subject for post-nortem exam nation on PND28.
All other '"unselected F1 pups and all F2 weanlings were
subj ect to post-nmortem exam nation of PND 21. Brain, spleen
and thymus wei ghts were recorded for one randonly sel ected
mal e and female per litter. Al gross |esions were retained,
all other tissues discarded.

Hl STOPATHOLOGY

M croscopi c evaluation of the follow ng tissues was
performed on FO and F1 aninmals (10 per sex per dose group)
fromthe control and high dose groups:

adrenal gl ands, brain, cervix, coagulating gland,

epi didynmides (right), kidneys, liver, ovaries, oviducts,
pituitary, prostate, sem nal vesicles, spleen, testis
(right), thymus, uterus, vagina, vas deferens and all gross
| esions (fromall dose groups).
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STATI STI CAL METHODS
- mating and fertility indices: Chi-square test with Yates
correction
- spermnotility, norphol ogy, postnatal survival:
Kruskal -Wallis test with Mann- Wiitney U test
- hi stopat hol ogy findings: Kol nobgorov- Smirnov test
- all other continuous data: One-way ANOVA with Dunnett's
t est

Resul t: ANALYSI S OF DOSI NG SOLUTI ONS

Resul ts of periodic concentration anal yses (n=19/dose |evel)
returned the followi ng mean concentrations:

_____ rrg/m_____

Tar get Act ual SD
20 19.7 0.98
60 59.7 2.48

200 198 7.70

Al results are presented by dose | evel (control, 100 ng/ kg
bwt, 300 ng/kg bwt, 1000 ng/ kg bwt).

CLI NI CAL OBSERVATI ONS AND SURVI VAL

No test substance-related clinical findings were apparent.
One nmal e (No. 14870) fromthe 300 ng/ kg bwt/day FO
generation group was euthanized in extrem s during study
week 2 with pyel onephritis, all other FO and F1 parenta
ani mal s survived to schedul ed necropsy.

REPRODUCT! VE PERFORMANCE
MP Di ol did not adversely affect reproductive performance in
either sex fromFO or F1 generations.

Mati ng i ndex

- FO: 93.3% 96.7% 100.0% 100.0%

- F1: 100.0% 90.0% 100.0% 96.7%

Fertility index

- FO: 80.0% 96.7% 100.0% (P<0.05; increased), 93.3%
- F1: 89.7% 80.0% 93.3% 93.3%

Mean pre-coital interval (days)

- FO: 2.6, 2.7, 3.0, 3.1

- F1. 2.7, 2.4, 3.5, 2.4

Estrus cycle |l ength (days)
- FO: 4.2, 4.3, 4.1, 4.1
- F1: 4.3, 4.2, 4.9, 4.4

BODY WEI GHT AND FOOD | NTAKE

Occasi onal differences were present in the FO and F1
parental generations relative to the controls, but these
were not considered indicative of an adverse effect by the
study director since they were sporadic, small in magnitude
(with both increases and decreases in a paraneter) and did
not exhi bit any dose/response rel ationship

GESTATI ON LENGTH
The nean | ength of gestation was unaffected by treatnent in
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both generati ons.
FO: 22.0, 22.1, 22.0, 21.9 days
F1: 21.8, 21.8, 21.8, 22.0 days

SPERMATOGENI C EVALUATI ONS

Mean testicular and epidi dymal sperm nunbers, sperm
production rate, spermnotility and norphol ogy were
conpar abl e between control and treated males from both FO
and F1 generations, with no statistically significant

di fferences present.

NECROPSY OBSERVATI ONS

Macroscopi ¢ and hi stol ogi cal changes in animal no. 14870
fromthe 300 ng/ kg bwt/day FO generation (sacrificed in
extrem s during week 2) were consistent with pyel onephritis.
O her treated FO and F1 parental animals were unremnarkabl e.

Macr oscopi ¢ fi ndings.
There were no treatnent-rel ated nacroscopic findings.

The mean nunber of inplantation sites did not differ between
the groups:

- FO: 15.7, 15.7, 15.8, 16.2

- F1. 14.0, 13.8, 15.5, 15.3

Organ wei ghts

FO generation parents

300 ng/ kg bwt/day

- absolute and rel ative ovary (both approx. 14% and adrenal
wei ghts (both approx. 9% increased significantly in females.
1000 ng/ kg bwt/ day

- absolute and rel ative ovary (both approx. 18% and adrenal
(both approx. 10% weights, together with absolute kidney
wei ghts (6%, increased significantly in females.

There were no norphol ogical / histological alterations
acconpanyi ng these changes in organ wei ghts, which were
considered unrelated to treatnment by the study director. Organ
wei ghts in males were unaffected.

F1 generation parents

100 ng/ kg bwt/d

- significant increase in absolute weight of |eft

epididyms (7%, and left and right cauda epidi dym des
(approx. 129 in males; absolute kidney weight increased (6%
in femal es;

300 ng/ kg/d

- significant increase in absolute weight of seninal vesicle
and coagul ating gland (18%, right and left testis weights
(approx. 5%, right and |l eft epididym s and cauda epi di dym des
(18% 12% in nales;

1000 ny/ kg/d

- significant increase in absolute weight of right testis
(8%, left epididynmis (10% and right cauda epididyns (13%
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in mal es; absol ute kidney weight increased (6% in fenales

Except for a 13%increase in relative right cauda epididyms
wei ght for the 300 ng/ kg bwt/day mal es, none of the above
changes were statistically significant when expressed rel ative
to body wei ght. There were no norphol ogical / histol ogica

al terations acconpanyi ng these changes in organ wei ghts, which
were considered unrelated to treatnent by the study director.

M croscopi ¢ exani nation

One mal e (14870) fromthe FO parental 300 ng/ kg bwt/day
group, sacrificed in extrem s during week 2, exhibited
changes consistent with pyel onephritis. One ferale (15042)
fromthe FO parental 1000 ng/ kg bwt/day group had a mamrary
gl and adenocarci nona. The appearance of all other tissues
exam ned from high dose nmal es and femal es, including the
gonads and accessory systens, were unremarkabl e

LI TTER DATA
No statistically significant differences were present in
litter parameters

Live litter size:
- FO: 14.5, 14.5, 15.0, 15.1
- F1: 12.9, 12.9, 14.3, 13.4

No. live pups:
- FO: 15.0, 14.9, 15.2, 15.3
- F1. 13.2, 13.0, 14.6, 14.1

Mal es/litter (99:
- FO: 49.2, 49.9, 49.3, 50.9
- F1. 48.6, 47.1, 49.9, 49.2

PUP SURVI VAL

Pup survival (% alive) was unaffected by treatnent:
Frombirth to PND 4 (pre-sel ection):

- F1: 91.3, 95.6, 97.2, 96.8

- F2: 95.2, 97.3, 95.1, 90.6

From PND 4 (post-selection) to PND 21:

- F1: 100, 99.6, 100, 99.6

- F2: 99.5, 100.0, 98.7, 99.1

Pup body wei ght:

Body wei ght and body wei ght gain were increased at sone tine
points in sonme treated litters in both generations, however
there was no apparent tenmporal or dose related trend, and
the study director concluded these were unrelated to

admi ni stration of the test substance.

ANOGENI TAL DI STANCE ( F1)

There were no significant difference in anogenital distance
for F1 pups, however a slight (5-7% increase was recorded
in 300 and 1000 ng/ kg bwt/day males fromthe F2 generation.
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These differences were considered slight and of no

bi ol ogi cal rel evance by the study director.

F1 pups

- males (nm: 5.3, 5.2, 5.3, 5.3

- males (relative to cube root of bw): 2.78, 2.72, 2.77
2.80

- females (mMm: 3.2, 3.1, 3.1, 3.2

- females (relative to cube root of bw): 1.71, 1.67, 1.65
1.70

F2 pups

- males (mm): 5.7, 6.0, 6.1 (P<0.05), 6.1 (P<0.05)

- males (relative to cube root of bwt): 3.04, 3.11, 3.18
(P<0.05), 3.20 (P<0.01)

- females (nm: 3.9, 3.9, 4.0, 4.1

- females (relative to cube root of bw): 2.13, 2.08, 2.14,
2.21

NECROPSY FI NDI NGS
No treatnent -rel ated changes were apparent in either F1 or
F2 pups.

DEVELOPMENTAL LANDMARKS ( F1)

Bal anopreputial separation in the F1 generation was
unaffected by treatnent (not assessed in F2):

- age of acquisition (days): 44.6, 43.7, 43.4, 43.0

Al'l mal e pups had bal anopreputial separation by PND 53.

Vagi nal patency in the F1 generation was unaffected by
treatnment in any of the pups (not assessed in F2):

- age of acquisition (days): 34.4, 33.8, 34.2, 34.5
Al femal e pups had vagi nal openi ng by PND 40.

There was no statistically significant difference in body
wei ght for acquisition of either |andmark.

Test subst ance: Source: Lyondell Chenical Worldw de Inc, Newtown Square, PA
USA.
Identity: MP Diol dyco
Lot ACX 81019- 1846; supplied in 3 batches (Novenber 1998,
February 1999, Septenber 1999)
Purity: 98.67% by wei ght.
Expiration date: not reported

Concl usi on: No parental, neonatal or reproductive toxicity was observed
following adm nistration of MP Diol at dose |evels of 100
300 or 1000 ng/ kg bwt/day over two generations. The NOAEL
for parental, neonatal and reproductive effects was
therefore 1000 ng/ kg bwt/day.

Reliability: (1) wvalid without restriction
Study report available for review, G.P-conpliant guideline
i nvestigation with clear reporting of nethods and tabul ation
of findings in data tables and appendi ces.

26- NOV- 2003 (33)
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Type: other: effects on gonads after sub-chronic ora
exposure

Speci es: rat

Sex: mal e/ f ermal e

Strain: W st ar

Rout e of adm nistration: gavage

Exposure Peri od: 90 d

Frequency of treatnent: daily

Doses:
Control G oup:
NOAEL Parent al :
Year :
GLP:
Test substance:

Remar k:

Test substance:

Concl usi on:

0, 300, 600 or 1000 ng/ kg bwt/d
ot her: dei oni zed wat er
= 1000 ng/ kg bw

1993
yes
as prescribed by 1.1 - 1.4

See entry for sub-chronic toxicity study for further
detail s:

ANI MALS AND MAI NTANENCE

- Species and strain: rat, SPF Wstar, outbred (BRL Ltd,
Basel, Switzerl and)

- Distribution to treatnent groups: 10/sex/dose |evel (plus
5 spare per sex)

TREATMENT

Test substance adnini stered by oral gavage (metal stonach
tune) to groups of 10 nale and 10 female rats at dose |evels
of O (deionized water), 300, 600 or 1000 ng/ kg bwt/d for at
| east 91 consecutive days

NECROPSY AND HI STOPATHOLOGY

Testis weight were recorded at necropsy.
Sanpl es of the follow ng organs were preserved
- cervix

- epidi dym des
- manmary gl and
- ovaries

- prostate gl and

- semnal vesicles

- testes

- vagina

Ti ssue fromcontrol and 1000 ng/ kg bwt/d groups were subject
to histopathol ogi cal evaluation after wax enbeddi ng and H&E
st ai ni ng.

Identification: MP Diol dyco

CAS No: 2163-42-0

Sour ce: ARCO Cheni cal Conpany, Newt own Square, PA, USA
Description: clear liquid

Lot No: 20609- A

Purity: 99%

St orage conditions: Roomtenperature, tightly closed
container in the dark

There was no evidence of mcroscopic lesions in the
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reproductive systemof male or female Wstar rats foll ow ng
sub- chroni c gavage administration of MP Diol Gycol at a
dose of 1000 ng/kg bwt/d for at |east 90 days. The results
support a definitive sub-chronic NOAEL 1000 ng/ kg bwt/day
for microscopic reproductive |esions of the reproductive
systemin male and female rats.

Reliability: (1) wvalid without restriction
Study report available for review, G.P-conpliant guideline
i nvestigation with clear reporting of nethods and tabul ation
of findings in data tables and appendi ces.

30- JUN-2003

(35)

5.8.2 Developmental Toxicity/Teratogenicity

Speci es: rat Sex: female
Strain: W st ar

Rout e of adm nistration: gavage

Exposure peri od: GD 0- 20

Frequency of treatnent: daily

Doses:
Control Group:

NOAEL Maternal Toxity:
NOAEL Teratogenicity:
NOAEL Enbryotoxicity :

Vet hod:

Year :
GLP:
Test substance:

Met hod:

0, 300, 600 or 1000 nmg/kg bwt/d
other: yes (sterile water)

1000 ng/ kg bw

1000 ng/ kg bw

1000 g/ kg bw

Directive 87/302/EEC, part B, p. 24 "Teratogenicity test -
rodent and non-rodent"

1998

yes

as prescribed by 1.1 - 1.4

ANI MALS AND MAI NTANENCE

- Species and strain: rat, Wstar, Cl: (W) BR (outbred,
SPF quality; Charles River, Sulzfeld, Gernmany)

- Femal es: nulliparous and non-pregnant at initiation of
study, 11 day acclimation period, n = 120, bwt = 223-294 g-
Mal es: stock animals (no further details)

- Housing: pregnant ferales individually housed (plastic
cages) with purified sawmdust for beddi ng. Dose groups/cages
random y arranged (latin square design) during gestation.

- Diet: standard pelleted diet (Carfil Quality BVBA,

Bel gium), ad libitum Water: tap water, ad libitum

- Environment: controlled to 22 +/1 3 degrees C, 30-70% rel.
hum dity, 12 hr light/dark cycle, 15 air changes per hour

MATI NG
One fermal e was placed with one resident breeding male (n =
120 per sex) and checked each norning for evidence of mating

(vagi nal plug, presence of spermatozoa in vaginal snear).

The ani mal s were separated once mating was confirned, and

mat i ng di sconti nued when a total of 96 pregnancies were

confirned. Pregnant females were randonmly allocated to
treatment groups (n = 24/dose level). The day of mating was
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desi gnated GD 0.

TREATMENT

Test substance adm ni stered undiluted by oral gavage (rubber
stomach catheter) once daily on GD 0-20 to groups of 24
femal es at dose levels of O (mlli-U water), 300, 600 or
1000 ng/ kg bwt/day. The dosing volunme was 0.99, 0.30, 0.59
or 0.99 nm/kg bwt/day.

MATERNAL OBSERVATI ONS

Dans were observed at |east once daily for clinical signs,

i ncl udi ng evidence of abortion or premature birth. Body

wei ght was recorded daily on GD 021, inclusive. Food intake
was recorded on GD 0-3, 3-6, 6-9, 9-13, 13-17 and 17-21.

NECROPSY

Dans were subject to a post-nortem exam nation of GD 21
(euthani zed with carbon di oxi de and di sl ocation of the
cervical vertebrae). External surfaces and the interior of
the body cavity were exami ned for macroscopi c abnormalities.
The ovaries and uterine horns were renoved as quickly as
possi bl e, and exami ned for:

- nunber of corpora lutea (ovaries in situ)- weight of
gravid uterus

- nunber, location, weight and sex of |ive fetuses- nunber
and | ocation of enbryo-fetal deaths

- externally visible (macroscopic) fetal abnormalities

Enbryo-fetal deaths were classified as:

- enbryonic resorption: only placenta visible at necropsy
- fetal resorption: both placental and enbryonic/feta
remai ns present

Late deaths (dead fetuses showi ng no resorption) were
recorded separately.

The ovaries and genital tract were excised and preserved in
buffered formalin, but not processed further.

FETAL DATA

Al'l fetuses were exanined externally, euthanized with carbon
di oxide and alternate live fetuses preserved either in 96%
et hanol (for subsequent possible evisceration and staining
with alizarin red S for skeletal exam nation; no further
details) or using Bouin's fluid (for possible detailed

vi sceral exam nation after free-hand sectioning using a
nodi fied WIlson technique). Only fetuses fromthe contro
and 1000 nmg/ kg bwt/day groups were subject to feta

exam nation, which was conducted by Tesh Consultants

I nternational (Suffolk, UK)

REPRODUCTI ON DATA
Data were collected to assess the foll ow ng endpoints:
- pre-inplantation | oss
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- inplantation index

- post-inplantation |oss

- inplantation site scar index

- enbryoni c/fetal death index

- enmbryoni c resorption index

- fetal resorption index

- total, live and dead fetus index

- abnormal fetus index

- percentage nal es and percentage females (total + live)
- mean weight (total plus per sex)

STATI STI CAL METHODS
Body wei ghts, food intake: Dunnett-test (pooled variance)
Litter size, inplantation data, fetal nunbers, fetal |oss
Mann- Wi t ney t est
Reproduction data, fetal nunbers: Fisher's Exact test or
Steel test

Resul t: Results fromthis study have been reviewed by Irvine (1999),

who nmade the follow ng additional observations:

- The percentage of enbryo-fetal deaths reported for the 600
and 1000 ng/ kg bwt/day groups (6.0% and 6.6% respectively)

appeared to have been skewed by unusually high incidences of
enbryonic deaths in a single female in each group

- In the high dose group, one fenmale had an exceptionally
hi gh nunber of inplantations (22), and the higher incidence
of enmbryonic deaths (9) had the effect of reducing the live
litter size to a more normal number (13);

- At the tinme this study was conducted, the | aboratory
(NOTOX) had only conpleted one prelinmnary and three nmain
CECD 414 studies using rats of this strain; a further two
mai n studi es were conducted within the follow ng 4 nonths,
i ncreasing the amobunt of background information avail able
(135 control dams). This confirned the view of the study
director that the findings in the MP Diol Gycol treated
group were within the historical background range for the
| aboratory;

- Information on pregnancy paranmeters obtained fromthe
suppl i er showed that the nean nunmber of enbryo-fetal deaths

in controls from NOTOX study 213536 (1.5% per group) was

mar kedly | ower than expected (range 5.1-21.2% based on 275
pregnanci es). Indeed, results obtained fromdams given M

Diol dycol (neans in range 4.0-6.6% were nore representative
of the expected number of enbryo-fetal deaths

than were results fromthe contenporaneous controls.

Reference: Irvine, L (1999) MP Diol Gycol: Review of NOTOX
enmbryotoxicity study report (213536). Unpublished report,
TAS- Environ, Wrcs, UK, for Lyondell Chem cal Conpany, PA,
USA.
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Al'l results are presented by dose |evel (control, 300 ng/kg
bwt, 600 ng/ kg bwt, 1000 ng/ kg bwt)

MATERNAL EFFECTS

There was no norbidity or premature deaths anong the control
or treated females. No clinical signs were present at any
dose level. (Alopecia was present in a few dans from al

dose groups, but no dose relationship was apparent in its

i nci dence or severity.)

There were no statistically significant differences in body
wei ght, body weight gain or food intake between the groups.
Corrected maternal body weight gain (i.e. body weight gain
on GDO to GD21 m nus gravid uterus weight) was conparable in
al | groups:

- 57.6 g, 58.1 g, 59.0 g, 62.4 ¢

No macroscopic abnormalities were present at necropsy.

MATERNAL REPRODUCTI ON DATA

Wth the exception of a single female fromthe 1000 ng/ kg
bwt / day group, all females were pregnant. There were no
differences in pre-inplantation |oss. There was no
statistically significant difference in the nunber of live
fetuses.

Total post-inplantation |osses, enmbryonic/fetal deaths and
enbryoni c resorptions were increased significantly in
litters fromdans given 300 or 1000 ng MP Diol /kg bwt/day
Post -i npl antation |l oss (% of inplantation sites):

- per group: 1.8, 4.0, 6.0 (P<0.01), 6.6 (P<0.01)

- per litter: 1.9, 4.3, 6.1 (P<0.05), 6.1 (P<0.05)

Total enbryonic/fetal deaths (% of inplantation sites):

- per group: 1.5, 4.0 (P<0.05), 6.0 (P<0.01), 6.6 (P<0.01)
- per litter: 1.6, 4.3, 6.1 (P<0.05), 6.1 (P<0.01)
Enbryoni c resorptions (% of inplantation sites):

- per group: 1.5, 3.7 (P<0.05), 6.0 (P<0.01), 6.4 (P<0.01)
- per litter: 1.6, 4.0, 6.1 (P<0.05), 5.9 (P<0.05)

Revi ewer's comment: al t hough reported as three separate
endpoints, it is evident that the precedi ng cal cul ati ons
were based on a conmon dataset that was strongly influenced
by the nunmber of enbryonic |osses (6, 14, 23, 24) observed.
This explains in |large part the nunerical consistency of the
t hree endpoi nts.

Hi storical control data (based on litters from 117 femal es),
i ncl uded the report, suggest that the concurrent contro

data were at the | ower end of the historic range i.e.

- Post-inplantation loss (%: nmean = 3.1, SD = 2.6, 95% Cl =
0.4-5.8

- Total enmbryonic/fetal deaths (%: nean = 2.8, SD = 2.5,
95% Cl = 0.1-5.4

- Embryonic resorptions (%: nmean = 2.8, SD = 2.5, 95% Cl =
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0.1-5.4

Hi storical data fromthe animal breeder for the period
1993-1995 denpbnstrated a nmean post -inplantation | oss of

11. 2% (based on results from 275 females) i.e. approx
2-fold greater than the highest value obtained in the
present study. Based on this information, the study director
concludes that effects observed in the 300 ng/ kg bwt/day
group were unrelated to treatnent. Effects recorded at 600
and 1000 ng/ kg bwt/day while statistically significant were
of doubtful toxicological relevance. The Revi ewer agrees
with this interpretation.

LI TTER DATA

The total nunber of live fetuses was: 384, 360, 362, 352
(non-sig.)

The total nunmber of litters was: 24, 24, 24, 23 (non-sig.)

The total nunber of fetuses and the nunmber of live fetuses
per litter was decreased significantly in the 600 and 1000
ng/ kg bwt/day groups when expressed as a proportion of the
total nunber of inplantation sites.

Total fetuses (% inplantation sites)

- per group : 98.5, 96.0 (P<0.05), 94.0 (P<0.01), 93.4
(P<0. 01)

- per litter: 98.4, 95.7, 93.9 (P<0.05), 93.9 (P<0.01)

Live fetuses (% of inplantation sites)
- per group: 98.2, 96.0, 94.0 (P<0.001), 93.4 (P<0.001)
- per litter: 98.1, 95.7, 93.9 (P<0.05), 93.9 (P<0.05)

Comrent: Historical |aboratory control data (based on
litters from 117 femal es) included the report denonstrates
that the concurrent control data were at the | ower end of
the control range:

- Total fetuses (% : nean = 96.9, SD = 2.6, 95% Cl =
94.2-99.6

- Live fetuses (%9: mean = 96.9, SD = 2.6, 95% Cl =
94.2-99.6

The study director concludes that all values fromthe
current study were within the background control range.

FETAL FI NDI NGS

Sex ratios were conparabl e between the groups (no
significant differences). Fetal body weight was
significantly decreased in litters fromdanms gi ven 1000
ng/ kg bwt/day only when cal cul ated on a group basis. The
study director notes this difference is of doubtful

t oxi col ogi cal significance

- all fetuses (g): 5.4, 5.3, 5.3, 5.3 (P<0.01)

- males (g): 5.5 5.5 5.5 5.4 (P<0.05)

- females (g): 5.2, 5.2, 5.2, 5.2
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Test substance:

Concl usi on:

Reliability:

09- NOv-2003

EXTERNAL, VI SCERAL AND SKELETAL EXAM NATI ON
No treatnent-rel ated external (nmacroscopic) changes were
recorded. Visceral anomalies present in fetuses fromthe
control and 1000 ng/ kg bwt/day groups were consistent with
spont aneous findings for rats of this strain. Mre conpl ex
nor phol ogi cal changes were present in one control and one
hi gh dose fetus, but these were isolated with no evidence of
any relationship to treatnment. There were no consi stent
differences in ossification paraneters. Small nunbers of
fetuses fromboth the control and 1000 ng/ kg bwt/day groups
exhi bited m nor norphol ogi cal changes but there was no
evi dence of any treatnment related effect.
Identification: MP Diol dycol
Sour ce: ARCO Cheni cal Conpany, Newt own Square, PA, USA
Description: clear liquid
Lot No: Lot SC 970619J05
Purity: >98%
Storage conditions: Roomtenperature, tightly closed
container in the dark
Expiry date: 17 October 1998
No maternal toxicity was observed in female Wstar rats
given MP Diol by oral gavage at dose |evels of 300, 600 or
1000 ng/ kg during pregnancy (GD 0-20). A statistically
significant in enbryonic (early) resorption was noted at 600
and 1000 ng/ kg bwt/day, but the values were within the
hi storical range for the |l aboratory and consi dered of
doubt ful toxicol ogical relevance by the study director and
al so by an independent external reviewer. There was no
evi dence of any effect of treatnent on norphol ogical
devel opnent or skeletal ossification. Based on these
findings, the maternal and fetal NOAEL fromthis study was
1000 mg/ kg bwt/ day.
(1) wvalid without restriction
Study report available for review, G.P-conpliant guideline
investigation with clear reporting of nethods and tabul ation
of findings in data tables and appendi ces.

(37)

- 85/104 -



date: 02-DEC-2003

5. Toxicity Substance ID: 2163-42-0
Speci es: r at Sex: fenale
Strain: W st ar

Rout e of adm nistration: gavage

Exposure peri od: GD 0- 19

Frequency of treatnent: daily

Doses:

Control Group:
NOAEL Mat ernal Tox
NOAEL Ter at ogeni ci

NOAEL Fetotoxicity :

Met hod:
Year :
GLP:
Test substance:

Met hod:

0, 100, 300 or 1000 mg/ kg bwt/d
other: yes (reverse osnpsis water)
ity: = 1000 ng/ kg bw
ty: = 1000 ng/ kg bw
= 1000 ng/ kg bw

EPA OPPTS 870. 3700

1999

yes

as prescribed by 1.1 - 1.4

ANI MALS AND MAI NTANENCE

- Species and strain: rat, Crl:CD (SD)IGS BR (Charles River
Laboratories, Raleigh, NC USA)

- Age: 71 days on receipt

- Acclimation period: 21 d

- Housing: individually housed in suspended wire nesh cages
- Diet: Certified Rodent LabDiet 5002 (PM Nutrition
International Inc.), ad libitum

- Water: reverse osnpsis-treated tap water, ad |ibitum

- Environnment: controlled to 72 +/- 4 degrees F, 30-70% rel
hum dity, 12 hr light/dark cycle, 10 air changes/hr

MATI NG

One fermal e was placed with one resident breeding nale
overnight (n = 125 per sex) and checked each norning for

evi dence of mating (copul atory plug, presence of spernmatozoa
in vaginal snear). The animals were separated once nating
was confirmed, and mating discontinued when a total of 100
pregnanci es were confirnmed. Pregnant fenal es were randonly
all ocated to treatment groups: the first pregnant femal e was
assigned to the control group, the second to the | ow dose
group, the third to the md dose group etc. This procedure
continued until there were 25 pregnant femal es in each dose
group. The day of mmting was designated GD 0, when body

wei ghts were in a range 230- 321 g.

TREATMENT

Test substance adnini stered by oral gavage (stainless steel
cannula; 5 m/kg bw) at dose levels of 0 (deionized water),
100, 300 or 1000 ng/kg bwt/d on GD 0-19 inclusive. Doses
wer e based upon the nost recently recorded individual body
wei ght data

PREPARATI ON OF DOSI NG SOLUTI ONS

Dosi ng sol utions were prepared weekly in deionized water
vehicle to give target concentrations of 0, 20, 60 or 200
mg/ M, and stored at roomtenperature
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ANALYSI S OF DOSI NG SOLUTI ONS

Three aliquots (upper, nmd and | ower stratum of each
formul ati on) was analyzed by GC. Stability was determ ned
over 17 days (room tenperature)

MATERNAL OBSERVATI ONS

Dans were observed twi ce daily (norning, afternoon) for
norbidity or nortality. Individual clinical observations
were recorded from GD 0-20, prior to dosing and 1 hr post
dosi ng. Body weight and food intake were recorded daily on
GD 0-20.

NECROPSY

Danms were subject to a post-nortem exam nation on GD 20
(eut hani zed with carbon dioxide). The thoracic, abdom na
and pelvic cavities were exam ned for nmacroscopic
abnormalities. The ovaries and uterus were renoved and
exam ned for:

- nunber of corpora |utea per ovary

- weight of (trimmed) gravid uterus

- nunber and location of all fetuses, early and late
resorptions and total nunber of inplantation sites

Ueri with no macroscopic evidence of nidation were excised,
opened and exanined for early inplantation |osses (10%
ammoni um sul fi de; Sal ewski (1964) Naunyn-Schm Archiv fur
Exper Path und Pharm 247, 367).

FETAL DATA

Each fetus was sexed, wei ghed and subject to a viscera
exam nation (including heart and mmj or bl ood vessels;
St uckhardt and Poppe (1984) Terat, Carc, Mitagen, 4,
181-188).

Heads from approx. one-half of the fetuses per litter were
fixed (Bouin's solution) for subsequent soft tissue

exam nation (WIson (1965) In: Teratology - Principles and
Techni ques; W1 son and Warkany, ed, University of Chicago
Press, pp 251-277); the renmining heads were exam ned by a
m d- coronal slice.

Al'l carcasses were eviscerated, fixed (100% et hanol) and
stained with alizarin red S (Dawson (1926) Stain Technol, 1
123-124) and al ci an blue (I nouye (1976) Cong Anom 16
171-173).

Crown-runp neasurements were recorded for |late resorptions
if present.

REPRODUCTI ON DATA

Data were collected to assess the follow ng endpoints
- fetal sex and weight

- nunber of fetuses (viable, dead)

- resorptions (early, late, total)
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- nunber of inplantation sites

- pre- and post inplantation |oss

STATI STI CAL METHODS

Interuterine data per litter, fetal malformations and

devel opnental variations per litter: Kruskal -Vallis test

wi th Mann- Whi tney U test

Al'l other continuous data: One-way ANOVA with Dunnett's test
Resul t: ANALYSI S OF DOSI NG SOLUTI ONS

Resul ts of periodic concentration anal yses (n=4/dose |evel)
returned the followi ng mean concentrations:

_____ rrg/m_____

Tar get Act ual SD
20 20.2 0. 37
60 60. 8 1.05

200 199 7.0

Al results are presented by dose |evel (control, 300 ng/kg
bwt, 600 ng/ kg bwt, 1000 ng/ kg bwt)

MATERNAL EFFECTS
Al'l dans survived until schedul ed necr opsy on GD 20.

Clinical signs present in the treated group also occurred in
the control group, with no indication of treatnent-related
changes.

There were no statistically significant differences in body
wei ght or body weight gain. A single statistically
significant decrease in food consunption in the 100 ng/ kg
bwt/day group (GD 12-13) appeared to be a spontaneous event,
unrel ated to treatnent.

Net mat ernal body wei ght and net body weight gain (i.e. body
wei ght on GDO to GD20 minus gravid uterus weight) were
conparable in all groups:

- net body weight (g): 340.1, 333.4, 336.5, 337.6

- net body weight gain (g): 69.0, 63.8, 66.9, 64.9

No macroscopic abnormalities were present at necropsy.

MATERNAL REPRODUCTI ON DATA

There was no statistically significant difference in the
nurmber of fenmales that were pregnant and delivered litters
24, 23, 25, 24

The pre-inplantation loss in the 1000 ng/ kg bwt/day group
was nunerically greater than in the controls (not
statistically significant) due to conplete resorption in one
dam (no. 12440):

- pre-inplantation loss (nean per group): 1.7, 2.2, 2.5, 3.1
- pre-inplantation loss (% per litter): 8.8, 11.1, 12.6

15. 6
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Comment: the result for the 1000 ng/ kg bwt/day group was
within the historical range (2.8-25.4% for the |aboratory
and considered unrelated to treatment by the study director.
When data for dam 12440 were excluded, the nean
pre-inplantation | oss for the 1000 ng/ kg bwt/day group was
12. 4% per litter.

Post -i npl antation | osses were unaffected by treatnent:

- post-inplantation | oss (mean per group): 1.0, 1.0, 0.4,
0.8

- post-inplantation loss (% per litter): 5.7, 6.0, 2.5, 8.4

There were no late resorptions in any of the control or
treated groups, and no difference in nunmber of corpora |utea
or inplantation sites.

LI TTER DATA

The total nunber of live fetuses was: 397, 352, 403, 383
(non-sig.)

The total nunmber of litters was: 24, 23, 25, 24 (non-sig.)

Interuterine growmth and survival were unaffected by
treatment with the test substance at any dose | evel

Mean live litter size was unaffected by treatnent; there
were no dead fetuses:

- viable fetuses (nmean per group): 16.5, 15.3, 16.1, 15.3
- viable fetuses (% per litter): 94.3, 94.0, 97.5, 91.6

FETAL FI NDI NGS
Sex ratios were conparabl e between the groups (no
significant differences).

Body wei ght

Mean fetal weight was unaffected by treatnent:
- all fetuses (g): 3.5, 3.5, 3.5, 3.5

- males (g): 3.6, 3.5, 3.6, 3.5

- females (g): 3.4, 3.4, 3.4, 3.4

EXTERNAL, VI SCERAL AND SKELETAL EXAM NATI ON

Mal f or mati ons were observed in 2(2), 0(0), 1(1) and 0(0)
fetuses (litters), and considered by the study director to
be of spontaneous origin.

No soft tissue mal formations or devel opnental variations
were observed at any dose |evel

There were no consistent treatment-related differences in
ossification paraneters. The main variants were unossified
sternebrae, ossified cervical centrum and rudinentary ribs
but no evidence of any treatnent rel ated effect.

Test substance: Identity: MP Diol dyco
Source: Lyondell Chenical Worldw de |Inc, Newtown Square, PA,
USA

- 89/104 -



date: 02-DEC-2003
5. Toxicity Substance ID: 2163-42-0

Lot: ACX 81019-1846
Purity: 98.7% by wei ght

Concl usi on: No maternal toxicity was observed in fenale Wstar rats
given MP Diol by oral gavage at dose |evels of 100, 300, or
1000 ng/ kg during pregnancy (GD 0-19). Interuterine growh
and survival was unaffected by adnministration of the test
substance at any dose level. There was no evidence of any
effect of treatnment on malformation or devel opnent al
variations of soft or skeletal tissue. Based on these
findings, NOAEL for maternal toxicity, fetotoxicity and
teratogenic effects was 1000 ng/ kg bwt/ day.

Reliability: (1) wvalid without restriction
Study report available for review, G.P-conpliant guideline
investigation with clear reporting of nethods and tabul ation
of findings in data tables and appendi ces.

09- NOV-2003 (32)
Speci es: rabbit Sex: female

Strain: New Zeal and white

Rout e of adm nistration: gavage

Exposure peri od: GD 0- 28

Frequency of treatnent: dai ly

Doses: 0, 250, 500 or 1000 ng/kg bw/d

Control Group: other: yes (deionized water)

NOAEL Mat ernal Toxity:
NOAEL Ter atogenicity:
NOAEL Fetotoxicity :

1000 ng/ kg bw
1000 ng/ kg bw
1000 ng/ kg bw

Met hod: EPA OPPTS 870. 3700

Year : 2003

GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Met hod: ANI MALS AND MAI NTANENCE

- Species and strain: rabbit, New Zeal and white (Covance
Research Products Inc., Denver, PA, USA)

- Age: approx. 5.5 np on receipt

- Acclimtion period: 19 d

- Housing: individually housed in suspended wi re nmesh cages
- Diet: Certified Rabbit LabDi et 5322 (PM Nutrition
International Inc.), ad libitum

- Water: reverse osnosis-treated tap water, ad |ibitum

- Environment: controlled to 72 +/- 4 degrees F, 30-70%rel.
hum dity, 12 hr light/dark cycle, 10 air changes/hr

MATI NG

Femal es were artificially insem nated with spermfrom 17
resident breeding nmale NZWrabbits. I mediately after

i nsem nation, does were adnini stered human gonadotrophic
hormone (Novarel, 100 USP units) via the nmarginal ear vein
to induce ovul ation. The day of insem nation was designated
GD 0.

TREATMENT
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The test substance was admi ni stered undiluted using a
12-gauge stainl ess steel dosing needle, using dose vol unes
of 0.25, 0.50 or 1.0 m/kg bwt (equiv. to 250, 500 or 1000
ng/ kg bwt/d).

ANALYSI S

A sanpl e of test substacne was anal yzed by GC prior to first
dosing and after the study was conpleted. Purity was
established as >99.43% with no degradati on over the course of
the investigation.

MATERNAL OBSERVATI ONS

Does were observed twi ce daily (norning, afternoon) for
norbidity or nortality. Individual clinical observations
were recorded from GD 0-29, prior to dosing and 1 hr post
dosi ng. Body wei ght and food intake were recorded daily on
GD 0-29. Net body wei ght and net body wei ght change were
cal cul ated based upon maternal body weight at GD 29 m nus
the weight of the uterus and contents.

NECROPSY
Does were subject to a post-nortem exam nation on GD 29
(eut hani zed with sodi um pentobarbital, iv). The thoracic,

abdonmi nal and pelvic cavities were exani ned for nacroscopic
abnormalities. The ovaries and uterus were renoved and

exam ned for

- nunber of corpora lutea per ovary

- weight of (trimred) gravid uterus

- nunber and location of all fetuses, early and | ate
resorptions and total nunber of inplantation sites

Uteri with no macroscopic evidence of nidation were excised,
opened and exam ned for early inplantation |osses (10%
ammoni um sul fi de; Sal ewski (1964) Naunyn-Schm Archiv fur
Exper Path und Pharm 247, 367).

Materinal tissues were preserved in 10% neutral-buffered
formalin for possible nicroscopic exanm nation.

FETAL DATA

Each fetus was subject to a macroscopic externa

exam niation (including the eyes, palate and externa
orifices), weighed and subject to a visceral exam nation

(i ncluding heart and maj or bl ood vessels; Stuckhardt and
Poppe (1984) Terat, Carc, Mitagen, 4, 181-188). Sex was
determ ned by internal exam nation, while fetal kidneys were
exam ned and graded for renal papillae devel opnent (Wo and
Hoar (1972) Teratol ogy, 6, 191).

Heads fromall fetuses were exami ned by m d coronal slice
Al'l carcasses were eviscerated and fixed in 100% et hanol ,
foll owed by staining with Alizarin Red S (Dawson (1926)
Stain Technol, 1, 123-124). External, visceral and skeleta
findings were recorded as devel opnental variations or
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mal f or mat i ons.
REPRODUCTI ON DATA
Data were collected to assess the follow ng endpoints:
- fetal sex and weight
- nunber of fetuses (viable, dead)
- resorptions (early, late, total)
- nunber of inplantation sites
- pre- and post inplantation |oss
STATI STI CAL METHODS
Interuterine data per litter, fetal malformations and
devel opmental variations per litter: Kruskal -Wallis test
with Mann-Witney U test.
Mean fetal weight (segregated by sex): nested analysis of
covariance, with litter size as covariate.
Al'l other continuous data: One-way ANOVA with Dunnett's
test.

Resul t: Al results are presented by dose |evel (control, 250 ng/kg

bwt, 500 nmg/kg bwt, 1000 ng/ kg bwt)

MATERNAL EFFECTS

One mi d-dose femal e (no. 37341; esophageal perforation) and
two high-dose fermal es (37313, 37324; inproper gavage
admi ni stration and/or aspiration into lungs) died on GD 28,
23 or 21, respectively. Al other dans survived unti
schedul ed necropsy on GD 29.

Clinical signs present in the treated group also occurred in
the control group, with no indication of treatnent-related
changes.

There were no statistically significant differences in body
wei ght or body wei ght gain

Net maternal body wei ght and net body wei ght gain were
conparable in all groups:

- net body weight (g): 3966, 3899, 3875, 3863

- net body weight gain (g): 217, 162, 135, 176

Wth the exception of findings recorded in does that died
prematurely (see above), no treatnent-rel ated macroscopic
abnormalities were present at necropsy.

MATERNAL REPRODUCTI ON DATA

There was no statistically significant difference in the
nunber of fenales that were pregnant and delivered litters
24, 23, 23, 20

Interuterine gromth and survival (postinplantation |oss,
live litter size, fetal body weight, fetal sex ratio) were
general |y unaffected by treatnment

The proportion of postinplantation |oss (early and | ate
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resorptions) in the 1000 ng/ kg bwt/d group was increased
(16.9% per litter; non-significant) relative to the contro
group (8.2% per litter) and the historic control (9.0% per
litter) groups. This was due to two fenales (nos. 37318,
37328) that had entirely resorbed litters. Because the nean
litter proportion of postinplantation |oss was only slightly
el evated relative to the historic data and non-significantly
increased relative to the concurrent controls, the study
report concludes that this was unrelated to treatnment with
MP Di ol G ycol

LI TTER DATA

The total nunber of |ive fetuses was: 147, 169, 155, 133
(non-sig.)

The total nunber of litters was: 24, 23, 23, 20 (non-sig.)

Mean live litter size was unaffected by treatnent; there
were no dead fetuses:

- viable fetuses (nean per group): 6.1, 7.3, 6.7, 6.7

- viable fetuses (% per litter): 92, 96, 93, 90

FETAL FI NDI NGS
Sex ratios were conparabl e between the groups (no
significant differences).

Body wei ght

Nest ed anal ysis of covariance indicated that fetal body
wei ght was reduced significantly for males fromthe 500
ng/ kg bwt/d group (decreased 7.2%relative to control) and
for mal es and conbi ned sexes in the 1000 ng/ kg bwt/d groups
(reduced 11.1% and 11.5% respectively).

- male fetal weight (g): 50.3, 47.5, 46.7 (P,0.05), 44.7

( P<0. 05)

- femal e fetal body weight (g): 48.9, 45.8, 45.7, 44.3

- conbined fetal weights (g): 50.3, 46.6, 46.2, 44.5

( P<0. 05)

The study report notes that these val ues were, however,
within the historic range for the laboratory (39.9-51.7 ¢
mal es, 39.2-51.8 g conbined) and these reductions were
therefore considered unrelated to treatnment

EXTERNAL, VI SCERAL AND SKELETAL EXAM NATI ON

Ext ernal mal formati ons were present in one control (open
eyelid) and one 1000 ng/ kg bwt/d (spina bifida) fetus, but
wer e considered unrelated to treatnment by the study
director. There were no external devel opmental variations.

Soft tissue malformations were observed in one fetus each
fromthe 500 mg/ kg bwt/d (mal positioned kidney) and 1000
ng/ kg bwt/d (lateral transposition of major and great
vessel s, abnormal |ung | obation) but were considered
unrelated to treatment by the study director. Soft tissue
devel opnental variations were conparable in the control and
treated groups.
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Test substance:

Concl usi on

Reliability:

16- NOV-2003

Skel etal nmal formati ons were observed in 1(1),
fetuses (litters). Severe malalignment of one
sternebrae was observed in one fetus fromthe
dose groups, and two fromthe high dose group
however these findings were not statistically
Fused sternebrae or vertebral anomalies (with
associated rib anonalies) were seen in one or
fromall treated litters,
statistically significant
dose rel ationship was apparent. Skeleta
variations occurred simlarly in contro
litters.

4(4) and 4(3)
or nore or the
| ow and md
(sane litter)
significant.
or W thout

two fetuses

however the findings were non
relative to the controls and no
devel opnent a

and treated

Identification: MP Diol dyco

Source: Lyondell Chemi cal Conpany. the Netherl ands
Description: clear, colorless liquid

Lot No: RBMPD_3727

Purity: >99.43%

Storage conditions:
No mat er na
rabbits given MP Diol by ora
500 or 1000 ng/ kg during pregnancy (GD 0-29).
growt h and surviva
test substance at any dose | evel.
any effect of treatnent
variations of soft or skeletal tissue.
findings, NOAEL for maternal toxicity,
teratogenic effects was 1000 ng/ kg bwt/day.
(1) wvalid without restriction

Study report available for
i nvestigation with clear reporting of methods
of findings in data tables and appendi ces.

Room t enper at ur e,

on nual formati on or

5.8.3 Toxicity to Reproduction, Other Studies

5.9 Specific I nvestigations

5.10 Exposur e Experience
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cl osed bottle
toxicity was observed in New Zeal and white
gavage at dose |levels of 250

Interuterine

was unaffected by administration of the
There was no evi dence of
devel opnent al
Based on these
fetotoxicity and

review, GLP-conpliant guideline

and tabul ation

(34)



date: 02-DEC-2003
5. Toxicity Substance ID: 2163-42-0

5.11 Additional Remarks

- 95/104 -



date: 02-DEC-2003
6. Analyt. Meth. for Detection and Identification Substance I D: 2163-42-0
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7.1 Function
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7.3 Organismsto be Protected

7.4 User

7.5 Resistance
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8.2 Fire Guidance

8.3 Emergency Measures
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8.5 Waste M anagement

8.6 Side-effects Detection
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8.8 Reactivity Towards Container Material
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